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changes as found in macerated skele- 

tons, the writer made the statement 
that the sacro-iliacs were ankylosed by bone 
productive changes more frequently than any 
other joints, and that they were often com- 
pletely fixed when the other parts of the same 
skeleton showed little if any similar change. 

A recent review of 1559 human skeletons in 
the Hamann Museum of Anthropology dis- 
closed 96 in which one or both sacro-iliac joints 
are firmly ankylosed by calcification of liga- 
ments and bone lipping. The material of this 
museum is collected through the dissecting 
room, the city morgue, and various city and 
county institutions. It consists mostly of 
those individuals of various races who have 
failed to make a place for themselves in the 
local social arrangement, and therefore prob- 
ably presents a higher incidence of disease and 
defect than a true cross section of the local 
population. 

In addition to the 96 specimens showing 
complete sacro-iliac ankylosis, a much greater 
number presented similar bone changes not of 
sufficient degree to resist disarticulation dur 
ing maceration. 

A most arresting feature of the osteogenic 
changes was the occurrence of two types de- 
veloping independently. Sometimes a skeleton 
shows one type alone, but more often the two 
are co-existent. The one is a smooth calcifica- 
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tion of the anterior sacro-iliac ligament; the 
other an irregular lipping at the joint periph- 
ery. The former is present in younger sub- 
jects, often involves other parts of the spinal 
column but not the skeleton in general, and 
is a true spondylitis of the axial skeleton. The 
latter is predominant in older individuals, a 
hypertrophic type, usually of general distri- 
bution through the entire skeleton. A few 
specimens were found which showed complete 
obliteration of the joint with no other pathol- 
ogy apparent. These were considered con 
genital synostoses. 

Spondylitis of the ankylosing type has been 
discussed under various titles, such as spondy 
litis deformans, spondylose rhizémelique, spon 
dylitis atrophica ligamentosa, Bechterew's and 
Marie-Strumpel’s disease; each differing in 
such minor factors as to joints most involved, 
the presence of nerve-root irritation, muscle 
weakness, meningitis, and the ultimate pos 
ture of fixation; all, however, having the major 
characteristics of bone atrophy, synovial pro 
liferation, pannus formation, calcitication of 
ligaments, and final fixation. 

Ankylosis of sacro-iliac joints due to this 
type of disease was found in 19 pelves. The 
calcification, which because of its physical 
appearance has been likened to candle drip, 
was found most frequently at that part of the 
joint in the pelvic brim, extending through the 
anterior ligament to form a bridge of bone 
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about 1% inch thick spanning the joint line. 
In its earlier stages the process is seen extend- 
ing from both sacrum and ilium toward a com- 
mon center. Posterior to the joint there is no 
capsular ligament. Here the strong irregular 
fibrous bands anchoring ilium to sacrum are 
rarely calcified. The average age of these 19 
individuals was 45.9 years. 

In 6 subjects ankylosis was due to lesions of 
distinctly hypertrophic type, irregular exosto- 
ses fusing or interlocking across the joint. 
These averaged 67 years of age. The almost 
universal appearance of joint lipping at about 
the fortieth year of life and its progress with 
age must be considered here. Since joint 
structures respond in similar manner to chronic 
irritation by different agents, it is impossible 
to estimate the relative importance of several 
associated factors in the production of given 
pathological changes. Practically all of the 
individuals that make up this material present 
at least the three factors of age, mechanical 
strain, and focal infection; each tending to 
produce circulatory changes with disturbance 
of calcium metabolism. The writer admits his 
present inability properly to evaluate the vari- 
ous factors of the problem. 

In 67 skeletons the two types of pathology 
were co-existent in various degrees of severity. 
These subjects averaged 57.3 years of age and 
all showed general joint lipping. Some of the 
older individuals particularly showed smooth 
calcification of the anterior sacro-iliac liga- 
ment and marked hypertrophic exostoses of 
their lumbar vertebra. The co-existence of 





Fig. 1. Photograph and roentgenogram of congenital obliteration of a sacro-iliac joint. 
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the two types of arthritis in so great a numbe: 
of skeletons suggests that they are of simila: 
or closely related etiology. This coincide 
with the beliefs of H. Warren Crowe, Reginal 
Burbank, and others, who from their exhaus 
tive researches attribute the different type 
of arthritis to Streptococcus, hemolyticus an 

viridens, and staphylococcus infections. Thoug 
they differ as to which is which, both insis 
that the great majority of arthritides are du 
to the combined activity of these organism: 
and both present strong therapeutic evidenc 

to substantiate their claims. 

Of the four pelves presenting obliteratio 
of a sacro-iliac joint, probably congenital, th 
left side was involved in 3; in 1, the righ 
One was a white female 72 years old, 2 we: 
colored women, 36 and 33 years old, respe: 
tively. The other was a negro male of 2 
years. The preponderance of females in th ; 
very small group is much the reverse of tl 
series as a whole. Only 2 of the g2 with arth: 
tic ankylosis were of this sex. 

Embryologically the ilium develops in th» 
hind limb bud and approaches the axial skel: 
ton, making contact with the first, second, an: 
third sacral segments in the seventh week oi 
fetal life to form the sacro-iliac joint. This 
articulation thus differs fundamentally from 
those formed in the usual manner by vacuol: 
tion of the skeletal blastema between areas o/{ 
chondrification. Ordinarily it presents all the 
features of a typical joint; synovia, articular 
cartilages, and ligaments; but the synovi:! 
cavity is relatively small, the cartilages arc 
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Fig. 2. Photographs of congenital obliteration and of the 
in from the joint region. 


thin, their apposing surfaces irregular, the 
ligament incomplete posteriorly, and mobility 
very slight. Considering these facts one is 
rather surprised at the incidence of only four 
synostoses in 1559 skeletons. 

To determine the deeper structure of a 
synostosis and the possibility of its being only 
a superficial fusion, a section of bone was re- 
moved from the back of specimen 1750. This 
wedge cut through the joint area in two direc- 
tions. The cut surface showed condensation 
of bone trabeculz in the area where the joint 
line should have been, but no interruption of 
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bone architecture. If there had ever been a 
joint present all trace of its existence was lost. 
Shore has recorded similar findings in such an 
anomaly. Though others have written of 
sacro-iliac obliteration their descriptions are 
most suggestive of ankylosis. 

The function of the hind limb is propulsive 
power. The first requirement of its articula- 
tion with the axial skeleton is stability. Since 
the assumption of the upright posture accen- 
tuates the need of stability we find that in man 
the sacro-iliac joint is relatively larger in all 
dimensions than in other animals; including 





Fig. 3. The calcified structure has been broken, showing its thin superficial 
character. 
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Fig. 4. With and without the sacrum. 
regular lipping of the left sacro-iliac. 





Fig. 5 Fig. 6 
Fig. 5, left. Smooth superficial calcification of the left sacro-iliac, complete 
except at the brim. This reverses the usual distribution. Fig. 6. Irregular lip- 
ping of hypertrophic type. 


Fig. 7. Roentgenogram and photograph, contrasting evidence shown by transmitted and re 
flected light. 


more segments of the sacrum and presenting Though a clinical discussion of sacro-ili 
greater surfaces for attachment of ligaments arthritis will be endeavored in a later pap: 
(see Straus). Ankylosis is nature’s method of _ it is perhaps permissible here to compare t 
stabilizing an insecure joint. evidence of ankylosis as shown by X-ray a! 
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Fig. 8. Posterior ankylosis without narrowing of the joint line. Calcification 


of the posterior sacro-iliac ligament is exceptional. 


dorsovertical roentgenogram. 





It is demonstrated by 





Fig. 9. Note the difference in X-ray and photographic evidence of calcification and an- 


kylosis. 


photograph. Such a comparison compels one 
to the opinion that the points of importance in 
interpreting the ordinary X-ray film are not 
the presence or absence of lipping at the upper 
and lower poles of the joint. These are the 
sites least affected. Neither is narrowing of 
the joint line dependable. There may be com- 
plete ankylosis without loss of cartilage thick- 
ness. The features of most significance are 
change in bone density and loss of clarity of 





The sacrum is fixed by fusion of the last lumbar vertebra with both ilia. 


joint outline, particularly at the pelvic brim. 
When actual lipping or calcification has oc- 
curred (and, of course, arthritis has existed 
forsome time by then), ventro- or dorso-vertical 
X-ray views may be required to demonstrate it. 
The former is used by obstetricians in roent- 
genographic pelvimetry; the latter, to demon- 
strate abnormalities of the sacral canal. 

The material from which this study was 
made comprised 1559 skeletons, 392 of which 
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TABLE I.—A DETAILED CHART OF 96 SPECIMENS OF SACRO-ILIAC ANKYLOSIS FOUND IN 
1559 SKELETONS—Continued 
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TABLE II. 


Type 


Congenital 
Spondylitic 
Hy pertrophic 
Mixed / 


Totals 06 
were of colored males, 105 colored females, 
125 white females, and 936 white males. It 
appears then that the incidence of sacro-iliac 
ankylosis is proportionately nearly twice as 
great in the negro as in the white subjects, 
and practically three times as frequent in the 
male as the female. There is no preference as 
to right and left side. It is nearly as often 
bilateral as unilateral. That part of the joint 
which takes part in the formation of the pelvic 
brim is by far the most frequently involved. 
The process extends from the brim upward 
much more than downward, and seldom in- 
volves the lower pole of the joint. In other 
words the bone and joint changes are in direct 
ratio to mechanical stresses of upright posture. 
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Left | Both Front Back | 
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SYNOPSIS WITH MODES AND AVERAGES OF TABLE I 
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In individuals more than 40 years old lip 
ping of the axial skeleton and acetabulum i 
practically universal, and increases with agi 


CONCLUSIONS 


1. From the standpoint of skeletal chang 
the sacro-iliac joint is more frequently an 
more extensively involved in arthritic lesior 
than any other joint of the body. 

2. Two distinct, usually co-existent, typ: 
of arthritis affect the sacro-iliac joint. 

3. Because of its manner of developme: 
the sacro-iliac is subject to embryonic defec 
and thus shows congenital obliteration mo: 
frequently than other joints. 

4. Since the joint retains in man the an: 
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Fig. to. Chart showing incidence of the different types of sacro-iliac ankylosis in relation to age factor. 


tomical features of its quadripedal origin the 
mechanical stresses peculiar to the upright 
posture subject it to ligamentous strains. An- 
kylosis is a compensatory mechanism for 


stabilization. 

5. Current roentgenographic criteria for 
determination of sacro-iliac joint defect are 
in urgent need of revision. 
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INFRAPULMONARY 


EMPYEMA' 


ARTHUR S. W. TOUROFF, M.D., F.A.C.S., New York 


Adjunct Attending Surgeon, Mt. Sinai Hospital 


NFRAPULMONARY (‘‘diaphragmatic,” 
“supradiaphragmatic’’) empyemais a type 
of encapsulated suppurative pleuritis in 

which the effusion is interposed between the 
lower lobe of the lung and the diaphragm. Its 
difficulty of recognition, the fact that often it 
is undiagnosed until the late stages, the fre- 
quency with which it may be confused with 
certain pulmonary and extrapulmonary con- 
ditions, and finally the technical problems 
which may arise at the time of operation, all 
contribute not only to its general interest but 
also to its importance. 

In spite of its many interesting features ap- 
parently only scant attention has been paid to 
the subject in the past, and a search of the 
recent literature has failed to disclose a single 
reference to the subject by title. While the 
lesion is well known and has been described in 
textbooks (5) and reported in articles dealing 
with encapsulated empyema (10), it generally 
has been regarded merely as an unusual vari- 


ety of the latter, diagnoseable as a rule only 
by X-ray examination or occasionally unex- 
pectedly encountered at postmortem section. 


Under these circumstances, it is not sur- 
prising that comparatively little has been 
written concerning its clinical, diagnostic, or 
therapeutic aspects. In our experience, the 
lesion while not common has been by no 
means as rare as generally assumed and of 
late has come to be pre-operatively recogniz- 
able with increasing frequency. 

This communication is based on observa- 
tions made in a series of 12 cases® from the 
Surgical Service of Dr. Harold Neuhof at the 
Mt. Sinai Hospital, New York. Four addi- 
tional cases were encountered in a search of 
the general files of the hospital. Inasmuch as 
the latter were not observed personally by the 
author, they have been utilized only to the 
extent of recording the type of organism 
present and the nature of the underlying 
causative pulmonary process. In this paper 

2Since submitting the manuscript for publication, 3 additional cases 
of infrapulmonary empyema have been observed by the author. 


'From the Surgical Service of Dr. Harold Neuhof, Mt. Sinai Hospital 


we will confine ourselves to a discussion of t] 
practical aspects of the subject, based on t] : 
study of our material. Since a statistical r, 
view of such a small series is apt to be inco: 
clusive, figures for the most part have be: 
eliminated. 
DEFINITION 

“Infrapulmonary empyema” is a ter \ 
originated by Wessler to designate an enca) 
sulated collection of pus, situated between t! : 
under surface of the lower lobe of the lung a1 
the diaphragm. The term ‘‘infrapulmonary 
rather than “diaphragmatic” or “supradi: 
phragmatic”’ empyema is employed becau 
it most accurately describes the lesion. Fir 
example, an encapsulated empyema situate | 
in the lowermost part of the general pleur: | 
cavity may extend downward into the cost: 
phrenic sinus and make contact with the 
periphery of the diaphragm. This may | 
broadly classified by some as a_ supradi 
phragmatic empyema, but the use of the more 
precise term “infrapulmonary empyema” in 
mediately eliminates it from our consideratio1 


ETLOLOGY 


1. As in other varieties of pleural suppur: 
tion, infrapulmonary empyema most con 
monly is the result of extension of infectio 
from the lung into the adjacent pleura. | 
this connection it should be stated that 
may exist as the sole pleural lesion, or as 
secondary part of a more widespread pleur 
suppurative process. 

2. A second cause is the extension of i! 
fection from beneath the diaphragm, as | 
subphrenic or liver abscess. 

This discussion is specifically limited to t! 
group in which the infrapulmonary empyen 
is derived from infection in the lung ai 
represents the sole pleural lesion. All of t! 
cases in this series fall precisely into the abo. 
— BACTERIOLOGY 

As is the case in other varieties of pleur 
suppuration, no specific type of organism 


Delivered before the Surgical Section of the New York Academy 


Medicine, May 5, 1933. 
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‘ig. A. Mediastinal aspect of the left lung. Group 1 
lesion. Diaphragm indicated by broken lines. Collection of 
pus situated between dome of diaphragm and under sur- 
face of lung. Note that empyema is separated from the 
chest wall anteriorly, laterally, and posteriorly by the 
lappet of lower lobe which dips into the costophrenic sinus. 

Fig. B. Mediastinal aspect of left lung. Group 2 lesion. 
Diaphragm indicated by broken lines. Collection of pus 
between dome of diaphragm and under surface of lung ex 
tends posteriorly, and there comes into contact with the 
chest wall after elevating the posterior margin of the lung. 
Collection then enlarges chiefly in the region behind, rather 
than beneath the lower lobe. Note that empyema is 


responsible for infrapulmonary empyema, and 
the organism present varies according to the 
type existing in the underlying pulmonary 


source of infection. The following types of 
bacteria, in their order of frequency, were 
noted: pneumococcus, g cases; mixed anaer- 
obes, 3 cases (3); Staphylococcus aureus, 
1 case; and negative smear and sterile cul- 
ture, 3 Cases. 
PATHOLOGY AND PATHOGENESIS 

The essential pathological feature is the 
existence of an infective lesion involving the 
basilar portion of the lower lobe, with the sub- 
sequent development of a suppurative process 
in the subjacent pleural space between the 
under surface of the lower lobe and the dia- 
phragm. The following pulmonary lesions, in 
the order of their frequency, have been noted 
in this series: lobar or bronchopneumonia, 12 
cases; ruptured putrid lung abscess, 3 cases; 
and necrosis of an infected pulmonary in- 
farct, 1 case. 
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separated from the chest wall only on the anterior and 
lateral aspects by the lappet cf lower lobe which dips into 
the costophrenic sinus. 

Fig. C. Mediastinal aspect of left lung. Group 3 lesion. 
Diaphragm indicated by solid lines. Collection of pus 
between dome of diaphragm and under surface of lung ex 
tends laterally and posteriorly, and comes into contact 
with the chest wall after elevating the lateral and posterior 
margins of the lung. Collection remains loculated beneath 
the lower lobe, however, and does not extend into general 
pleural cavity asin Group 2. Note that the lappet of lower 
lobe anteriorly, still remains adherent in the costophrenic 
sinus. 


For purposes of description and classifica- 
tion the cases have been divided into three 
groups: 

1. The first group is comprised of cases in 
which the purulent collection remains local- 
ized between the lower lobe and the dia 
phragm, and does not come into contact with 
the chest wall at any point. In the early 
stage the lesion is small, and the portions of 
the under surface of the lobe peripheral to it 
become adherent to the surface of the dia- 
phragmas a result of the existing inflammatory 
reaction. The purulent collection thus be 
comes encapsulated, and completely sepa- 
rated from the chest wall on all aspects. As 
the empyema enlarges, it gradually peels more 
and more of the under surface of the lobe 
away from the diaphragm, until finally the 
two are separated over a comparatively wide 
area. At the extreme periphery, however, the 
margin or lappet of the lower lobe remains 
firmly adherent to the diaphragm in the region 
of the costophrenic sinus. Although this por- 











Fig. 1. 
stage. Film reveals only consolidation (indicated by arrow) 
of the right lower lobe, diagnosed as pneumonia. Small 
empyema beneath the lower lobe is obscured by the pul- 
monary infiltration. Group 1 lesion. 


C.D. Case 11. Infrapulmonary empyema. Early 


tion of the lung may eventually become con- 
siderably thinned out and compressed be- 
tween the tense collection of pus and the chest 
wall, it nevertheless remains interposed be- 
tween the two (Fig. A). 

2. The second group is comprised of cases 
in which the purulent collection after reaching 
a variable size, dissects its way beneath the 
margin of the lower lobe at a certain point, 
and there comes into contact with the chest 
wall. This can occur only in an area in which 
the margin has failed to become, or remain, 
firmly adherent to the diaphragm. The usual 
site of such failure is posteriorly, most com- 
monly in region close to vertebral column. 

The reason for this phenomenon seemingly 
is based on the anatomical configuration of the 
base of the lower lobe, and its relationship to 
the adjacent chest wall and diaphragm. The 
margin (free edge, lappet) of the lower lobe 
which separates the thoracic and the dia- 
phragmatic surfaces is for the most part sharp 
and elongated, and dips deeply into the costo- 
phrenic sinus on the anterior, lateral, and 
posterior aspects of the chest. In the region 


close to the vertebral column, however, the 
margin merges with the broad vertical pos- 
terior border of the lung and here is blunt and 
rounded. 


In this area also, the costophrenic 
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Fig. 2. 
with convex upper border in lower half of right c! 


L.D. Infrapulmonary empyema. Dense sha 


Moderate cardiac displacement. Lesion indistinguish 
from elevated diaphragm. Group 3 lesion. 


sinus is very shallow. In the presence of 
inflammatory reaction beneath the lower lo 
agglutination of the lung margin to the di 
phragm in the already mentioned region 
often imperfect, because of the smaller a 
less intimate area of contact between the | 
and the structures which constitute the co: 








phrenic sinus. The result is that the enlarging 


infrapulmonary collection more readily 
vates the margin of the lung at this point : 
comes into contact with the chest wall. 
thus, as we say, ‘‘acquires a parietal re] 
sentation.” 

In the later stages, the enlargement of | 
empyema takes place as a rule chiefly in t! 
parietal portion, i.e., the part that lies withi 
the general pleural cavity. The end stage 0 
this variety then, discloses the existence of a 
infrapulmonary collection with a parietal ex 
tension of varying size and shape situate: 
usually posteriorly. In some cases the pariets 
extension remains confined to the lower pa 
of the chest, while in others it rapidly e1 
larges in all directions and finally may reac 
such size as to overshadow completely t! 
original infrapulmonary portion (Fig. B). 
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Fig. 3. M.B. Infrapulmonary empyema. Dense shadow 
with convex upper border occupying major portion of right 
chest. Base of lung elevated to an extreme degree. Lesion 
indistinguishable from elevated diaphragm (more advanced 
lesion than in Fig. 2). Note cardiac displacement. Group 3 
lesion. 


3. The third group is comprised of cases 
in which the characteristics of the first and 
second are combined. The entire effusion re- 
mains loculated beneath the lower lobe, but 
at the same time it is not separated from the 
chest wall by the margin of the lung. The 
latter itself becomes elevated due to inade- 
quate primary adhesion formation or to the 
dissolution of existing adhesions. The result 
is that the entire under surface of the lobe, 
including the margin, becomes widely sepa- 
rated from the diaphragm. The collection of 
pus, therefore, makes contact with the chest 
wall over a horizontal band-like area between 
the diaphragm and the margin of the elevated 
lower lobe. This band-like zone of parietal 
representation exists usually over the pos- 
terior and posterolateral aspects of the chest, 
since the anterior portion of the lappet as a 
rule remains adherent in the costophrenic 
sinus, and therefore does not become ele- 
vated (Fig. C). 

These in general are the three groups into 
which the cases fall, but it is to be remembered 
that the actual extent of the lesion found in 
each case at operation, will depend on the 
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Fig. 4. M.B. Same patient as in Figure 3 several days 
after operation. Upper arrow indicates base of lower lobe 
which is still elevated. Lower arrow indicates drained in 
frapulmonary empyema cavity between base of lower lobe 
and diaphragm. Note that cardiac displacement is still 
present. 


stage in which the patient is operated upon 
and the adequacy of the limiting adhesions 
which tend to keep the process localized. 


SYMPTOMATOLOGY 


The general symptomatology of infrapul- 
monary empyema does not differ greatly from 
that of other varieties of encapsulated em- 
pyema. The pleural infection may make itself 
manifest either during the active course of the 
pulmonary disease (synpneumonic), or after 
the pulmonary process has begun to subside 
(postpneumonic). In the former case, the 
onset of the pleural infection is apt to be in- 
sidious, whereas in the latter case it is usually 
marked by a recrudescence of such symptoms 
as cough, fever, malaise, etc. 

The symptomatology peculiar to the disease 
consists in the existence of early pain due 
to diaphragmatic irritation. As Capps has 
demonstrated, the site of pain is dependent on 
the area of diaphragmatic involvement, i.e., 
central or peripheral, or both. Irritation of 
the central portion or dome results in pain in 
the shoulder over the area supplied by the 
third, fourth, and fifth cervical nerves. ‘This 
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Fig. 5. F.M. Case 1. Infrapulmonary pyopneumo 
thorax. Base of lower lobe (indicated by upper arrow) 
elevated to a marked degree by a subjacent collection of 
pus and air. Compressed base of lower lobe at first glance 
appears to be the diaphragm. (Diaphragm actually lies at 
a lower level and is obscured by the fluid. [Indicated by the 
lower arrow]). Note faint lung markings and pulmonary 
fissure (indicated by center arrow) situated above fluid 
level, proving that diaphragm lies lower down. Note car 
diac displacement. Cardiac enlargement is due to chronic 
valvular disease. Group 3 lesion. 


phenomenon is due to reflex stimulation by 


way of the phrenic nerve which takes origin 
from the same roots. Irritation of the pe- 


Fig. 7. J.W. Infrapulmonary effusion, left chest. Film 
taken after induction of pneumoperitoneum to differentiate 
lesion from a subphrenic abscess. Note air (indicated by 
arrow on right side and lower arrow on left side) between 
diaphragm and dome of liver. Effusion (indicated by upper 
arrow on left side) is present above left diaphragm. Group 
1 lesion. 


Fig. 6. F.M. Same patient as in Figure 5, 6 mon 
after operation. Note expansion of lung and return of 
larged heart to normal position as indicated by locatio1 
its right border. Residual thickening of pleura (indica 
by arrow) still present at base. 


ripheral portion of the diaphragm results 
pain in the lower chest, upper abdomen, a 
occasionally even in the lower abdomen. 
this connection, Kelly and Weiss have stress: 
the frequency of pain along the entire cost 
arch especially posteriorly beneath the twelfi 
rib. Characteristic pain, if present, is most 
apt to exist early in the course, before t! 
stage of frank effusion has been reached. 
the effusion develops the irritated pleural su 
faces become separated by fluid and pain 
apt to become less, and often disappeai 
Since patients are frequently seen late in t! 
course of the infection when pain is abse: 
the history and site of previous pain may be 
great importance. 

It is to be remembered that pain of di 
phragmatic origin may also be noted in t! 
presence of irritative lesions situated beneat 
as well as above the diaphragm. It, the 
fore, is in no sense pathognomonic of inf: 
pulmonary empyema, but rather is to be co 
sidered only strongly suggestive, when st 
ported by other findings which will be m 
tioned later. 

PHYSICAL SIGNS 

As stated before, an infrapulmonary e: 

pyema does not come in contact with the ch: 
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lig. 8. C.S. Case 4. Infrapulmonary empyema, right 
chest. Lesion (indistinguishable from elevated diaphragm) 
is indicated by lower arrow. Moderate sized parietal ex 
tension (indicated by upper arrow) extends upward to 
sixth interspace posteriorly. Note dense infiltration of 
upper lobe and mesial portion of lower lobe. Note evidence 
of atelectasis of upper lobe. Group 2 lesion. 


wall, when it is completely overlaid on its 
periphery by the lappet of lower lobe which 


is adherent to the peripheral portions of the 


diaphragm (Group 1 under “ Pathology and 


Pathogenesis’). When the lesion is small, the 
characteristic physical signs of fluid at the 
base may therefore be absent, and the only 
signs elicited may be those of the co-existent 
infiltration in the overlying lung tissue. The 
percussion note varies from slight dullness to 
flatness, depending on the size of the purulent 
effusion. Voice and breath sounds likewise 
may vary from slight diminution to complete 
absence. In addition, in the presence of a 
large effusion, evidence of compression of the 
base of the lung is present and physical signs 
of diminished or absent diaphragmatic mo- 
bility are usually elicited. Regardless of the 
nature of the other physical signs, the presence 
of dullness or flatness at the extreme base 
should make one suspect the presence of an 
infrapulmonary empyema, if the patient’s 
clinical course suggests the existence of a sup- 
purative lesion the site of which is not appar- 
ent. This point cannot be too strongly em- 
phasized if early diagnosis is to be made. If, in 
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Fig. 9. C.S. Same patient as in Figure 8, 2 months 
after operation. Note complete expansion of lung and nor 
mal appearance of diaphragm. [Evidence of chronic hilar 
tuberculosis present. 


addition, trapezius tenderness is present the 
diagnosis is more likely. 

2. After the collection of pus has extended 
to the chest wall and acquired a parietal 
representation (Groups 2 and 3 under “Pa 
thology and Pathogenesis”), the physical 
signs vary according to the size and shape of 
the latter. If small, the physical findings do 
not necessarily become altered, and the only 
change noted may be the development of 
localized tenderness to pressure over a small 
area in the lowermost part of the chest usually 
close to the vertebral column. This is due to 
irritation of the underlying pleura as a result 
of extension of the process to the parietes. As 
the parietal portion of the collection becomes 
larger, the signs of an encapsulated empyema 
in the posterior part of the chest become ap- 
parent and often obscure those due to the 
original infrapulmonary portion. 

An infrapulmonary effusion even of mod 
erate size, because of its close proximity to the 
border of the heart, frequently tends to dis- 
place that organ for a variable distance to- 
ward the opposite side of the chest. This is 
particularly true, because of the limited 
amount of space available for expansion, 
when the lesion is situated on the left side. 
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Fig. 10. R.S. Case 7. Infrapulmonary empyema with 
large parietal extension. Well defined encapsulated em- 
pyema of large size (indicated by arrow) is present in lower 
part of general pleural cavity and extends upward to level 
of seventh rib posteriorly. Infrapulmonary portion of 
lesion is completely obscured. Note cardiac displacement. 
Group 2 lesion. 


The phenomenon, while not constant, oc- 
curred with sufficient frequency to attract 
attention. The four most common causes of 
cardiac displacement resulting from pleural 
suppulation are large pleural effusion, tension 
pyopneumothorax, encapsulation along the 
mediastinal aspect of the pleura, and parie- 
tally situated encapsulation in the lower part 
of the chest. As a rule these gross lesions can 
be readily diagnosticated on careful physical 
examination. In the absence of evidence of 
their existence, cardiac displacement when 
associated with dullness or flatness at the ex- 
treme base should suggest the diagnosis of 
infrapulmonary empyema, if the history and 
clinical course suggest pleural suppuration. 
In passing it should be stated that elevation 
of the diaphragm, due to subphrenic or liver 
abscess, may also at times cause cardiac dis- 
placement. 
X-RAY EXAMINATION 

X-ray examination reveals in general the 

following groups of findings: 


Fig. 11. R.S. Same patient as in Figure to, 1 week : 
operation. Note rapid expansion of lung. Small resi 
drained cavity (poorly reproduced on film) is indicate: 
arrow. Residual pleural thickening at base is also 
present. Heart has returned to normal position. 


1. When the lesion is small and separa 


from the chest wall on all aspects by the m 


gin of lower lobe, the shadow cast by the 


effusion is particularly apt to merge with, a 
be indistinguishable from, the shadow cast 
the overlying infiltrated pulmonary tissue. 
cases of this type the most common and 
fact the only interpretation that can be ma 
is that of basilar pneumonia (Fig. 1). 

2. Larger, localized infrapulmonary 
lections usually elevate and arch the base 
the lung to a varying degree. As a rule « 
then sees on the film a dense shadow, w 
a sharply defined convex upper border, 
tending across the lower portion of the | 
field. This shadow merges below with that 
the liver. Because of this fact, the impress 
may be gained that the picture is one 
an elevated diaphragm due to a subphr 
abscess, especially when on fluoroscopy th 
is noted immobility in the general region 
the diaphragm (Figs. 2 and 3). However, 
lack of history and physical signs of an int 
abdominal inflammatory lesion which co 
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be considered responsible for a subphrenic ab- 
scess, militates against this interpretation. 

3. When the lesion has extended from be- 
neath the lower lobe to the chest wall and 
then further enlarged in the parietal portion 
(i.e., the part which lies within the general 
pleural cavity), the latter rather than the 
original infrapulmonary portion is often apt 
to be noted on X-ray examination (Fig. 10). 
The reason is that the shadow cast by the 
infrapulmonary portion may become ob- 
scured by the shadow of the larger parietal 
portion. Parietal extensions as stated before, 
take place generally in a posterior direction, 
and usually cast readily discernible shadows 
when films are taken in the antero-posterior 
erect position. If the parietal portion is small, 
however, it may be obscured by the super- 
imposed shadow of the infrapulmonary por- 
tion or the infiltrated lower lobe. Additional 
films should, therefore, always be taken with 
the patient in the lateral erect position, in 
order to demonstrate these small lesions which 
lie most commonly in the posterior part of the 
chest close to the vertebral column. 

4. Infrapulmonary pyopneumothorax pro- 
duces as a rule a characteristic picture (Fig. 


5). Extending across the lower part of the 
lung field one sees a dense, arched, band-like, 
transverse shadow with a subjacent collection 


of air surmounting a fluid level. The band- 
like shadow which at first glance appears to 
be the diaphragm, represents a portion of the 
base of the lung which has been elevated and 
compressed like an accordion, by the collec- 
tion of air and pus below. The diaphragm is 
situated at a lower level and is usually 
obscured by the fluid. 

In these cases, the diagnosis of subdia- 
phragmatic gas-containing abscess may erro- 
neously be made. One feature, however, 
militates against this interpretation. This is 
the presence of faint lung markings which are 
usually seen below the previously mentioned 
band-like structure that represents not the 
diaphragm but the elevated portion of the 
base of the lower lobe. These markings repre- 
sent the shadows cast by the anterior portion 
of the lappet of the lower lobe which as pre- 
viously stated usually becomes adherent in 
the costophrenic sinus. Another fact that 
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militates against the diagnosis of subphrenic 
gas-containing abscess, is the lack of history 
and physical signs suggesting the presence of 
an intra-abdominal inflammatory lesion or a 
perforation of the gastro-intestinal tract. 

Although not usually necessary, the induc- 
tion of a small pneumoperitoneum may be of 
value in cases in which doubt exists as to 
whether the process is situated above or below 
the diaphragm. Air when introduced into the 
peritoneal cavity of a normal person in the 
erect position, tends to rise and usually col- 
lects beneath the diaphragm which it sharply 
delineates from the dome of the liver below. 
If the procedure is carried out in a patient with 
an infrapulmonary empyema or pyopneumo- 
thorax, the air likewise collects beneath the 
diaphragm and delineates the shadow due to 
the purulent collection and the subjacent dia- 
phragm from the shadow of the liver below 
(Fig. 7). On the other hand, in a patient with 
a subphrenic abscess, if a pneumoperitoneum 
is induced no air enters the space between the 
diaphragm and the dome of the liver, and the 
shadows of these structures appear merged. 
The air then collects below the liver, or in the 
opposite, uninvolved, subphrenic space, or 
both. Differential diagnosis is thus made 
possible. 

Cardiac displacement, which is the final 
point to be considered under X-ray diagnosis, 
is of the greatest significance when present in 
those cases in which the films disclose only in- 
filtration in the lower lobe. The infiltration as 
stated before is usually interpreted as being 
due to pneumonia. However, since uncom- 
plicated pneumonia is not a cause of cardiac 
displacement toward the opposite chest and 
the gross pleural lesions previously enumerated 
to account for the shifting of the heart are not 
discernible, the presence of an obscured 
effusion encapsulated beneath the lower lobe 
should always be strongly considered (Fig. 1). 
The importance of this point cannot be over- 
emphasized. 

When the infrapulmonary effusion is ob- 
vious on X-ray examination, or when parietal 
extensions are present, cardiac displacement 
is of interest but of considerably less signifi- 
cance from a diagnostic viewpoint (Figs. 3, 5, 
and 10). 
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From the foregoing statements it is evident 
that correct roentgenographic diagnosis is 
sometimes difficult or even impossible, espe- 
cially in the cases in which small or moderate- 
sized infrapulmonary collections with or with- 
out parietal extensions exist. Further pro- 
cedures are, therefore, sometimes necessary to 
establish the diagnosis. In this connection the 
role of aspiration of the chest is an important 
= CHEST ASPIRATION 

1. Let us consider first the small infrapul- 
monary collection completely separated from 
the chest wall by the lappet of lower lobe 
which is adherent to the peripheral portions 
of the diaphragm. With this type of lesion, 
when the aspirating needle is introduced into 
the chest, pus is not immediately encountered. 
In order to enter the purulent collection, the 
needle must be passed through the pulmonary 
tissue which lies between the chest wall and 
the empyema cavity. Thus the true nature 
of the lesion will not be early established by 
aspiration, even though the physical signs and 
roentgenographic examination strongly sug- 
gest the presence of fluid, unless one is fully 
aware of the necessity of aspirating the chest 
deeply. 

When a small collection increases in size, 
the overlying shell of lung interposed between 
it and the chest wall becomes increasingly 
thin and more compressed. The aspirating 
needle then usually encounters pus at a depth 
only slightly greater than the thickness of the 
chest wall. Obviously, therefore, the depth 
to which the needle must be introduced in any 
given case depends on the thickness of the 
overlying shell of compressed Jung. This in 
turn depends on the size of the tense encap- 
sulated collection of pus, i.e., the larger the 
empyema, the thinner will be the overlying 
shell of lung. 

The site of aspiration as a rule is in the 
ninth or tenth interspace over the postero- 
lateral aspect of the chest, and is best in- 
dicated by the height of the basilar shadow on 
X-ray examination. Attention is called to the 
possibility of penetrating the diaphragm, by 
aspiration at too low a level. We have seen 
this occur in one case, fortunately without un- 
toward effect. 
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2. When the original infrapulmonary em- 
pyema makes contact with the chest wall and 
a parietal extension develops in the general 
pleural cavity as demonstrated by X-ray 
examination, pus will be encountered as soon 
as the needle enters the chest, provided the 
aspiration is performed at the proper siie, 
This point is best indicated by a study of the 
films taken in both the anteroposterior and 
lateral erect positions. 

3. When the history and physical findings 
suggest the presence of infrapulmonary sup- 
puration although X-ray examination revels 
only infiltration in the lower lobe, aspiration 
should be deferred until such time as the 
presence and extent of the effusion become 
apparent on X-ray examination. On the 
other hand, immediate exploratory puncture 
may very occasionally be indicated because 
of the patient’s progressively downhill course 
as the result of marked toxic absorption. 

It should be emphasized that once pus has 
been encountered in the case of a collection 
loculated beneath the lower lobe, the neecle 
should not be withdrawn, but should be leit 
in situ and operation proceeded with as soon 
as possible. This is of prime importance, be- 
cause the collection may be so small or diiii- 
cult of access that, after the needle has been 
withdrawn, later attempts to locate it may 
fail. It follows, therefore, that aspiration 
should be performed only when operation can 
be proceeded with promptly. 


DIAGNOSIS 


The diagnosis of infrapulmonary empyema 
rests on a complete consideration of the his- 
tory, physical signs, clinical course, X-ray 
examination, and the result of aspiration of tle 
chest. 

As has been stated before, the history is not 
characteristic and can at best only suggest the 
presence of suppuration within the chest. If 
pain of diaphragmatic origin exists, or former!y 
existed, the diagnosis is more likely. Depend- 
ing on the size of the effusion, the physical 
signs of fluid at the base may be definite in 
some cases and equivocal in others. When the 
lesion is of fair size, X-ray examination usuai!y 
reveals its presence, whether or not frank 
physical signs of fluid exist at the base. ‘The 
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efiusion may be clearly demonstrated to be 
situated beneath the lower lobe. At times, 
however, the induction of artificial pneumo- 
peritoneum is necessary to distinguish it from 
a subphrenic or liver abscess. The latter is 
also usually excluded by the history and 
clinical course. 

When frank physical signs of fluid at the 
base are not present, one usually elicits signs of 
consolidation in the lower lobe. In these cases, 
X-ray examination usually reveals only in- 
filtration which is interpreted as being due to 
pneumonia in the lower lobe. In other cases, 
even when the physical signs of fluid are 
definite, the X-ray examination may reveal 
identical findings. 

Regardless of whether the physical signs are 
interpreted as being due to consolidation or 
fluid at the base, a history and clinical course 
suggesting the existence of suppuration within 
the chest, the site of which is not apparent, 
should always arouse suspicion. Even an 
X-ray examination which reveals only the 
presence of infiltration in the lower lobe, does 
not militate against the diagnosis. The co- 


existence or history of tenderness along the 
trapezius or over the lower chest posteriorly, 


lends support to the diagnosis. If, in addition, 
cardiac displacement toward the opposite 
side of the chest without apparent cause is 
present, the diagnosis is practically certain. 

In late cases, X-ray and physical examina- 
tion may disclose a parietally-situated em- 
pyema in the lower part of the general pleural 
cavity, which only at operation can be proved 
to be either a simple encapsulated collection 
or a parietal extension of an original infrapul- 
monary lesion. 

Aspiration is merely confirmatory in those 
cases in which the effusion is demonstrated on 
X-ray examination. When the X-ray films are 
negative for fluid, however, it is truly an ex- 
ploratory procedure which is sometimes neces- 
sary to confirm or disprove the presence of a 
suspected collection of pus beneath the lower 
lobe. The necessity for aspirating deeply in 
certain cases is again emphasized. 


TREATMENT 


ts In those instances in which the collec- 
tion of pus has extended from beneath the 
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lower lobe to the chest wall and therefore has 
acquired a parietal representation (Groups 2 
and 3 under “ Pathology and Pathogenesis”’), 
the plan of procedure is to excise a segment of 
overlying rib and to enter the cavity safely 
within the area of limiting adhesions. The rib 
is then further removed anteriorly and pos- 
teriorly, in order adequately to expose the 
pocket to its limits. If necessary, the inter- 
costal musculature above and below the re- 
sected rib may be excised and segments of ad- 
jacent ribs removed, in order not only to 
afford an adequate view of the existing patho- 
logical process but also to facilitate drainage. 
Care must always be exercised to remain 
within the area of limiting adhesions and thus 
to avoid infecting the free pleural cavity. 
After all pus and detritus have been evacuated 
by suction, a sterile examining light is intro- 
duced and the interior of the cavity inspected. 

Free exposure and direct inspection are of 
prime importance in all suspected cases of 
infrapulmonary empyema. As stated before, 
if a patient is first seen in the later stages of 
illness with a large parietal empyema, it is 
often impossible to determine whether one is 
dealing with the common variety of parietal 
empyema or a large parietal extension from 
an original infrapulmonary collection. If 
intercostal drainage or short rib resection 
without inspection of the interior of the cavity 
is performed, one is still unable to answer the 
question. Of more serious import is the danger 
of inadequate drainage of the primary pleural 
focus, which may result if an infrapulmonary 
pocket is present. Drainage is particularly 
apt to be poor in the cases in which the 
parietal and infrapulmonary pockets com- 
municate by means of a narrow tract (see 
Case 8 of abstracts). Furthermore, in cases of 
putrid empyema due to infection by anaerobes 
complete unlocking of the suppurative focus 
with resultant free aeration is the only method 
which can be depended upon to lead to prompt 
subsidence of infection. 

The next step in the procedure is to inspect 
the interior of the infrapulmonary pocket and 
to seek the site of entry of the pleural infec- 
tion. This is of great importance, as failure to 
recognize and properly treat the underlying 
pulmonary lesion, especially in cases of rup- 
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tured putrid lung abscess, may result in 
chronicity of the lesion itself, with or without 
later recurrence of the empyema even after 
the wound has healed. If the pleural infection 
has been the result of seepage or the perfora- 
tion of a small subpleural abscess, no addi- 
tional procedure is required. On the other 
hand, if there has been a small or inadequate 
perforation of a comparatively large pul- 
monary focus, it is imperative that the lesion 
be adequately laid open to insure satisfactory 
drainage. If this is not done, the small per- 
foration may become temporarily sealed over, 
only to result in activation of the lesion at a 
later time. Early in our experience this course 
of events was noted on several occasions in 
cases of perforated putrid lung abscess, when 
the resultant putrid empyema involving the 
general pleural cavity had been evacuated 
without visualizing and treating the under- 
lying pulmonary lesion. Several of the 
patients at a later date had to undergo fur- 
ther operative procedures for the treatment 
of the lung abscess which was originally 
present. 
After the 
adequately 


has_ been 
empyema 


focus 
entire 


pulmonary 
opened, the 


cavity and the pulmonary focus are packed 


with iodoform to the limits of all 
recesses. 

2. In those instances in which the em- 
pyema is situated entirely beneath the lower 
lobe and separated from the chest wall on all 
aspects by the lappet of the lobe which is ad- 
herent to the periphery of the diaphragm 
(Group 1 under ‘Pathology and Patho- 
genesis”), the free pleura may or may not 
have to be traversed in order to drain the 
collection. 


gauze 


It has been stated before that usually in the pres- 
ence of medium or large sized collections, the over- 
lying pulmonary tissue that separates the empyema 
from the chest wall, is quite thin. Furthermore, as a 
result of the juxtaposition of the infrapulmonary 
suppurative process, this shell of lung becomes in- 
volved by an inflammatory reaction which usually 
results in its firm agglutination to the adjacent chest 
wall, as well as to the diaphragm. Under such cir- 
cumstances, if the operative incision is properly 
placed, free pleura is not entered, and the collection 
of pus is at once encountered after the chest wall 
and the underlying thin shell of adherent lung are 
traversed. 
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On the other hand, if the collection is small, there 
may be no widespread overlying peripheral inflam- 
matory reaction and the peripheral portions of lower 
lobe may be adherent only to the diaphragm but not 
to the chest wall. This means that the free pleura 
will have to be traversed, and the adherent lappet 
detached from the diaphragm, in order to establish 
drainage. In these cases the operative approach is 
made low in the chest at the site of the inlying 
aspirating needle, a segment of rib then excised, and 
the free pleura entered. The adjacent free pleural 
cavity is next packed off with gauze. If the pus 
which had previously been withdrawn into the 
aspirating syringe is odorless, the assumption that 
the lesion is not a putrid anaerobic infection is jus- 
tifiable. One may then proceed to peel the adherent 
lappet of lower lobe off the diaphragm and evacu: te 
the empyema. The pulmonary lesion is inspected, 
treated as described if necessary, and the cavity 
packed. Care must be exercised not to displace the 
gauze which is walling off the free pleural cavity. 

In those instances in which foul pus had been pre- 
viously aspirated, the underlying source of the infcc- 
tion is either a ruptured putrid lung abscess or a rup 
tured, anaerobically infected bronchiectatic cavity. 
Because of the danger of widespread, virulent, 
anaerobic pleural infection in these cases, and the 
fact that the underlying pulmonary lesion must be 
adequately exposed in order to be properly treated, 
it is advisable if no parietal adhesions exist, to per- 
form the operation in two stages. At the first stage, 
after the free pleura has been entered, the margin of 
lower lobe and the adjacent lung are shut off from 
the free pleura by packing, or by suturing the open 
edges of the wound down to the lung about the 
operative field. The wound is then widely packed 
with gauze to stimulate the formation of adhesions, 
and thus to assure complete shutting-off of the free 
pleura. When this has been accomplished the second 
stage is performed, the empyema evacuated, and the 
pulmonary lesion treated as described. In the ex 
tremely rare instances in which the patient’s pre 
carious condition, due to marked toxic absorption, 
renders the evacuation of pus urgent, the two stages 
may be combined and performed at one operation. 


From the foregoing statements in regard 
to the drainage of collections which are 
situated entirely beneath the lower lobe, it is 
evident that the larger the lesion, the simp!:r 
is the operative problem. It is, therefore, «!- 
ways wise, if the patient’s condition permits, 
to delay operation until such time as the lesion 
has reached large size or a parietal extension 
has developed. Both of these eventualitics 
permit the operation to be performed in one 
stage. In the event, however, that the patient s 
condition makes operation imperative, one 
should proceed immediately. This is neces 
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sary most often in cases in which anaerobic 
organisms, that give rise to virulent putrid 
infections, are present. 

;. In some instances as previously stated, 
certain features of the history, clinical course, 
and physical examination warrant the as- 
sumption that an infrapulmonary collection 
exists, even though the X-ray examination is 
not conclusive and exploratory aspiration 
does not disclose it. If the patient is observed 
for a sufficient period of time, the lesion usually 
becomes more evident due to an increase in 
size. Expectant treatment is, therefore, ad- 
visable until this occurs. On the other hand, 
in the rare instances in which the lesion does 
not become more obvious and the grave condi- 
tion of the patient does not warrant further 
observation, exploratory operation may very 
occasionally be indicated. The operative 
approach is made over the posterior aspect of 
the lower chest at a level best indicated by the 
height of the diaphragm. A segment of rib 
is removed and aspiration performed. If re- 
peated aspiration is negative, the pleura is 
opened and the further plan of procedure, as 
described, is followed. 

The postoperative treatment in practically 


all cases consists in changing the packings 
periodically until the cavity becomes ob- 
literated by the expansion of the lung. The 
first dressing is usually done at the end of 
about a week, unless there is evidence of re- 
tention within the wound or the discharge is 


unusually profuse. Repacking of the wound 
is performed under direct vision, retractors 
being used to obtain full exposure, and a 
sterile examining light to afford adequate 
illumination. Care is taken to pack the cavity 
to its limits and thus to avoid the shutting off 
of infected recesses and the irregular expan- 
sion of the lung. Subsequent dressings are 
done at intervals of about 4 or 5 days and the 
lung is allowed to expand gradually and 
evenly. When the cavity has shrunken to 
small size, all packings are left out, and the 
wound is allowed to heal. The general care 
differs in no respect from that of patients with 
empyema of the usual variety. 

Obliteration of the empyema cavity is 
usually prompt, and secondary procedures in 
the event of slow healing have not been found 
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necessary. In the event of slow obliteration, 
however, crushing of the phrenic nerve 
through a cervical approach suggests itself, 
provided the diaphragm is mobile. This pro- 
cedure causes the diaphragm to rise as a result 
of temporary paralysis, and thus tends to de- 
crease the size of the dead space. Within a 
period of several weeks or months, during 
which time the cavity becomes obliterated, 
the mobility of the diaphragm slowly returns 
and eventually again becomes normal. 


RESULTS OF TREATMENT 


Of the 12 patients, 11 were treated sur- 
gically in the general manner described. In 
the other instance (Case 9) after the removal 
of a foreign body from the right lower lobe 
bronchus, the pulmonary process subsided, 
and following the aspiration of an infrapul- 
monary collection of thin pus, the effusion did 
not re-accumulate. 

In the 12 cases, there were no deaths at- 
tributable to the pleural infection or to the 
procedure employed. One patient (Case 10) 
with a chronic putrid lung abscess which rup- 
tured, died at a later date with the picture 
of metastatic cerebral involvement from the 
original lung abscess. At the time of death, 
the empyema cavity was healing and was 
considered to be in no way related to the fatal 
termination. The 11 remaining patients made 
uncomplicated recoveries. 


ABSTRACTS OF CASES 

CasE 1. F.M., female, aged 39 years, November 
2, 1931 to December 13, 1931. Diagnosis: Chronic 
cardiovalvular disease. Auricular fibrillation. Pul 
monary infarction with necrosis, resultant infra 
pulmonary pyopneumothorax. 

Patient’s history was typical of pulmonary infare 
tion with development of pneumonitis in the right 
lower lobe. X-ray examination on admission re 
vealed the presence of infiltration in the lower lobe 
and infrapulmonary pyopneumothorax (Fig. 5). Be 
cause of the patient’s precarious condition as a re- 
sult of the pleuropulmonary infection together with 
cardiac decompensation, preliminary closed drainage 
was performed, according to the author’s method 
(7, 8). Twenty-three days later, thoracotomy, rib 
resection, and drainage were performed, after the 
general condition had improved. A large necrotic 
infarct involving the base of the lower lobe together 
with a pyopneumothorax were found. The lower 
lobe was widely elevated. Convalescence was un- 
eventful (Fig. 6. Group 3 lesion). 
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Case 2. A.P., female, aged 14 years, December 
14, 1929 to January 30, 1930. Diagnosis: Post- 
pneumonic infrapulmonary empyema. 

History was typical of pneumonia of right lower 
lobe. Clinical course after crisis suggested empyema. 
X-ray examination revealed only infiltration in the 
lower lobe. Repeated aspiration was negative; at the 
end of 24 days finally positive. At operation, infra- 
pulmonary empyema with small parietal extension 
was found. Bacteriology: pneumococcus type 1. 
Convalescence was uneventful. Group 2 lesion. 

CAsE 3. C.F., female, aged 54 years, January 3, 
1930 to January 28, 1930. Diagnosis: Postpneu- 
monic infrapulmonary empyema. 

Patient’s history was typical of pneumonia of the 
right lower lobe. The clinical course after crisis sug- 
gested empyema. X-ray examination revealed only 
infiltration in the lower lobe. Aspiration of chest was 
positive. At operation a ruptured subpleural pneu- 
mococcus type 2 abscess was found on the under sur- 
face of the lower lobe. Infrapulmonary empyema 
with small parietal extension was present. Con- 
valescence was uneventful. Group 2 lesion. 

Case 4. C.S., male, aged 44 years, March 28, 
1930 to May 6, 1930. Diagnosis: Postpneumonic 
infrapulmonary empyema. Patient’s history was 
typical of extensive lobar pneumonia of the right 
upper and lower lobes, associated with atelectasis. 
Subsequent course was suggestive of empyema with 
signs of fluid posteriorly. There was clinical evidence 
of atelectasis, ie., displacement of trachea and 
heart toward the involved side. Diaphragm ap- 
peared elevated (Fig. 8). At operation, infrapul- 
monary empyema with parietal extension (posteri- 
orly) was found. Appearance of elevated diaphragm 
was due to infrapulmonary collection. Bacteriology: 
pneumococcus type 3. Convalescence was unevent- 
ful (Fig. 9). Group 2 lesion. 

CasE 5. J.D., female, aged 34 years, January 18, 
1932 to February 28, 1932. Diagnosis: Acute putrid 
lung abscess with rupture, and secondary infrapul- 
monary empyema. Patient said she had suffered a 
sudden onset of pain in the lower chest, with dys- 
pnoea. There was an early development of signs of 
fluid, and the course was septic. X-ray examination 
revealed only consolidation of lower lobe. Repeated 
aspiration was negative but finally positive after 10 
days. At operation an infrapulmonary empyema 
with small parietal extension was found. The under- 
lying pulmonary lesion apparently was a small 
putrid abscess, without known etiology (6). Bac- 
teriology: gram positive anaerobic bacillus. Con- 
valescence was uneventful. Group 2 lesion. 

Case 6. L.W., male, aged 48 years, September 
15, 1928 to November 6, 1928. Diagnosis: Chronic 
putrid lung abscess with rupture, and putrid infra- 
pulmonary empyema. 

There was X-ray evidence of a small empyema at 
the extreme base posteriorly, which was noted only 
on lateral films. At operation, a small infrapul- 
monary empyema with parietal extension was found 
and evacuated. Bacteriology: mixed anaerobes. 
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Convalescence was uneventful. Subsequent drain 
age of multiple lung abscesses at other sites was car 
ried out. Group 2 lesion. 

CasE 7. R.S., female, aged 40 years, February 1, 
1930 to March 18, 1930. Diagnosis: Postpneumoni 
infrapulmonary empyema. 

X-ray examination disclosed only a large empyema 
in the posterior part of the chest (Fig. 10). | 
operation, this was proved to be a large parieta! 
extension of an original infrapulmonary empyema 
Bacteriology: pneumococcus type 2. Convalescen: 
was uneventful. (Figure 11 was taken after opera 
tion). Group 2 lesion. 

CasE 8. W.B., male, aged 20 years, April 19, 103 
to May 11, 1931. Diagnosis: Chronic postpneu 
monic infrapulmonary empyema. One year befor 
patient was operated upon at another hospital fi 
left-sided empyema. The wound healed in 3 month 
but subsequently re-opened and drained on sever: 
occasions. 

At operation, an infrapulmonary empyema was 
found communicating by means of a narrow tract 
with an area of parietal extension. The lesion wa 
widely exposed and packed. Bacteriology: pnei 
mococcus type 4. Convalescence was uneventful. 


The case illustrates the evolution of a 
chronic empyema due to the presence of an 
unsuspected, inadequately drained infrapul- 
monary pocket which was not discovered at 
the time of original operation because of in 
adequate exposure. This lesion caused in 


fection to be maintained in the parietal ex 


tension, with failure of healing. 
lesion. 


Group 


CasE g. L.I., male, aged 38 years, November 10 
1931 to January 13, 1932. Diagnosis: Synpneumoni: 
infrapulmonary empyema. History of aspiration 
of foreign body (chicken bone) 11 weeks previousl\ 
Subsequent development of pneumonia of right low 
er lobe due to occlusion of lower lobe bronchus b: 
the foreign body. Then the development of infra- 
pulmonary empyema. X-ray with induction o/ 
pneumoperitoneum was necessary to differentiat: 
the lesion from a high diaphragm. 

The foreign body was removed bronchoscopicall\ 
On aspiration of chest, effusion was found to be thin 
and cloudy. It contained 14,000 leucocytes per 
cubic millimeter with 80 per cent polymorphonu 
clears. Smear and culture were negative. Following 
removal of the foreign body, the pneumoniti 
cleared and effusion did not recur. Group 3 lesion. 

CasE 10. H.K., male, aged 42 years, February 2, 
1932 to March 6, 1932. Diagnosis: Chronic putrid 
lung abscess with rupture, and putrid infrapul 
monary empyema. 

The lesion was demonstrated by the X-ray. .\ 
posterior empyema was also seen. After the pos 
terior empyema was drained, the infrapulmonary 
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collection was later evacuated by peeling the lappet 
oi lower lobe, from the diaphragm. The lung abscess 
which was the cause of the lesions was found in the 
lappet. It had ruptured in two directions giving rise 
to the two empyemas, which were anatomically 
separated from one another. Bacteriology: mixed 
anaerobes. Patient died at a later date with the pic- 
ture of metastatic cerebral involvement. Group 1 
lesion. 

CasE 11. C.D., male, aged 54 years, April 16, 
1932 to May 25, 1932. Diagnosis: Postpneumonic 
infrapulmonary empyema. The history was typical 
of lobar pneumonia followed by clinical course 
of empyema but with signs interpreted as being 
due only to infiltration in the lower lobe (Fig. 
1). Later these developed signs of fluid posteriorly 
at base adjacent to vertebral column, and the 
presence of fluid was verified by the X-ray. 
Operation revealed a small infrapulmonary em- 
pyema, with a large parietal extension. Bacteri- 
ology: pneumococcus type 3. Convalescence was 
uneventful. Group 2 lesion. 

CasE 12. D.H., female, aged 15 years, June 11, 
1932 to July 14, 1932. Diagnosis: Postpneumonic 
infrapulmonary empyema. The diagnosis was made 
on the basis of the clinical course which suggested 
intrapleural suppuration. There were signs of dull- 
ness at the base, despite several negative chest 
aspirations. X-ray examination revealed cardiac 
displacement and a shadow in the lower chest, the 
exact site of which was not entirely clear. After 
drainage of the infrapulmonary empyema, a parietal 
empyema which was entirely separate from the 
former was later found and evacuated. The caus- 
ative pulmonary lesion, a ruptured subpleural ab- 
scess was situated in the lappet of lower lobe and had 
ruptured in two directions giving rise to the two 
separate empyemas. (Same as in Case 10, H.K.) 
Bacteriology: pneumococcus type 1. Convalescence 
was uneventful. Group 1 lesion. 


SUMMARY 


1. Infrapulmonary empyema is a variety 
of encapsulated empyema interposed between 
the under surface of the lower lobe of the lung 
and the diaphragm. 

2. The essential feature of the pathogenesis 
in the group of cases under discussion, is the 
presence of an infective lesion involving the 
basilar portion of the lower lobe with the sub- 
sequent development of a suppurative process 
in the subjacent infrapulmonary pleural space. 

3. The organisms present vary according 
to the type existing in the underlying pul- 
monary source of infection. 
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4. The cases are divided into three groups 
and each group described. 

5. The symptomatology, physical signs, 
X-ray findings, diagnostic methods, and dif- 
ferential diagnosis are discussed. 

6. The significant features in the diagnosis 
of early cases are: 

a. History and clinical course suggesting 
intrapleural suppuration, the site of which is 
not apparent. 

b. Co-existence or history of pain and 
tenderness of diaphragmatic origin. 

c. Physical signs of infiltration in the lower 
lobe, with or without signs suggesting fluid. 

d. X-ray evidence of infiltration in the 
lower lobe without evidence of pleural effu- 
sion, and sometimes with cardiac displacement. 

e. Negative result on superficial chest as- 
piration. 

7. The surgical treatment of the various 
types of infrapulmonary empyema is de- 
scribed. 

8. The results of treatment are presented. 

9. Twelve abstracted case histories are 
presented. 


The author wishes to express his indebtedness to Dr. 
Harold Neuhof for his helpful suggestions and construc- 
tive criticism. 
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A STUDY OF THE 


VESICAL 


END OF THE URETER IN 


HYDRONEPHROSIS! 
A REporT OF FIFTEEN CASES 
HERMAN L. KRETSCHMER, M_D., F.A.C.S., AND WILLIAM G. HIBBS, M.D., Cuicaco 


HEN infants and children are 

examined and pyelograms, after 

either intravenous injection or the 
injection of opaque media from below, are 
made and show dilatation of the kidney pelvis 
and ureter, a diagnosis of stricture of the 
ureter with hydronephrosis and hydroureter is 
suggested. 

Because of the general interest in the sub- 
ject of stricture of the ureter in adults, and 
because hydroureter with hydronephrosis is 
frequently found in children, we became 
interested in determining whether or not in 
these cases the obstruction at the lower 
end of the ureter was due to stricture in the 
generally accepted interpretation of that word. 

According to Braasch and Frater, “a 
stricture is a narrowing, beyond the normal 
anatomical and physiological limits, of a 
hollow muscular tube. Microscopically a 
stricture may show: (a) changes in the 
epithelium, such as destructions; (b) narrow- 
ing of the lumen to complete obliteration; 
(c) evidence of inflammatory reaction, such 
as leucocytic collections in the wall of the 
ureter; (d) increase in fibrous tissue normally 
present; and (e) hyalinization of muscle.” 

The histological study in our cases, instead 
of showing the foregoing requisites for stric- 
ture, showed that the obstruction which 
produced the hydroureter and hydronephrosis 
was due to hypertrophy of the muscular 
longitudinal fibers; with few exceptions to 
anomalous insertions of the ureters. In- 
flammatory changes were of recent origin 
only, and were not the cause of the essential 
primary narrowing of the lower ends of the 
ureters. 

This paper is based on a series of 15 post- 
mortem specimens from the Children’s Memo- 
rial Hospital of Chicago. 

Case 12 R. C., male, aged 1 month, admitted to 
the Children’s Memorial Hospital, September 12, 


2 Previously reported in ‘‘Congenital valves of the posterior urethra.’ 
(Kretschmer and Pierson). Am. J. Dis. Child., 1928, xxxviii, 804. 


1927, on account of projectile vomiting. There wer 
no urinary symptoms. The physical examinatio: 
was negative except for a slight injection of the 
throat and a questionable walnut-sized mass in th: 
right upper quadrant. Peristaltic waves were visible 
The urinalysis was negative. A tentative diagnosi 
was made of pyloric obstruction and operation wa: 
advised. On September 12, 1927, an explorator) 
laparotomy was performed. No pyloric tumor wa 
found. Temperature varied from 100 to 102 degree 
following the operation. The child died on th 
second day following the operation. The clinical 
diagnosis was bronchopneumonia. An autopsy was 
done on September 15, 1927. The anatomica 
diagnosis was congenital valve in the posterio: 
urethra; hypertrophy and dilatation of the urinar: 
bladder; hydroureter and hydronephrosis, bilateral, 
with infection (streptococcus); and a broncho 
pneumonia. 

Description of specimen. The kidneys show a 
moderate amount of hydronephrosis. The rena! 
pelves are dilated. The ureters are dilated from the 
renal pelves down to the bladder wall. The degree 
of dilatation is as marked at the bladder as at the 
upperend. The wall of the bladder is enormousl\ 
dilated, but there are no evidences of trabeculation 
The ureteral orifices appear normal. 

The intramural part of the ureter appears thick 
and rigid. Further examination shows that the 
dilatation begins at the juxtavesical part of the 
ureter. The ureters are enormously dilated and 
tortuous, and the walls are thin. When the dissec 
tion of the ureters is carried through the wall of the 
bladder, it is noted that the intramural parts of the 
ureters are thickened but not dilated. 

Histology. In serial sections of the juxtavesical 
portion of each ureter, the lumen is contracted and 
has thick epithelium of long cells, and a rather 
narrow mucous membrane. At least three-fourths of 
the ureter wall consists of muscle fibers, most of 
which are longitudinal, and only a few are circula: 
fibers. The muscle is in small bundles separated by 
delicate fibrous reticula. 

The serial sections of both ureters are essentiall) 
identical. Muscle hypertrophy is marked and in the 
lower ureter distal to the juxtavesical portion the 
circular and longitudinal fibers are about equal in 
amount. 

In the midportion of the ureters their walls are 
thin, the lining epithelium is narrow, the mucous 
membrane practically obliterated, and the structure 
is largely muscular, circular and longitudinal fibers 
being equally distributed. The peripheral connec 
tive tissue is scant. 


1From the Children’s Memorial Hospital and from the A. D. Thompson Urological Fund of Rush Medical College of the University of Chicago. 
Read at the Annual Meeting of the American Association of Genito-Urinary Surgeons, May 26, 27, and 28, 1932, at Niagara Falls, Canada. 
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Fig. 1. Case 2. Horseshoe kidney with bilateral dilata- 
tion of kidney pelves and ureters. The dilatation terminates 
about 5 centimeters above the bladder. Bladder wall 
thickened. Note presence of bar. 


There is extensive hyalinization of the bladder 
musculature. The bladder wall is only slightly 
thicker than the wall of the ureter. 

Case 2. C. M., male, aged 1 year, admitted 
March 18, 1931. The infant had a spina bifida and a 
painless swelling of the left thigh and left leg of 1 
week’s duration. When born there was a swelling on 
the back about the size of half an egg, and this dis 
charged for 2 or 3 months. There was marked in- 
continence of urine. Examination revealed a pale, 
fat, and apparently ill infant. There was marked 
swelling of the left lower extremity from the hip to 
and including the foot; marked bilateral calcaneo- 
equinovalgus. Knee jerks were absent. Roentgen- 
ray examination revealed fracture of the left femur. 
The child ran a septic temperature which rose to 105 
degrees daily. Examination of the urine showed 
albumin and a small amount of pus. Subsequently 
bilateral otitis media and bronchopneumonia de 
veloped and the child died on April 15, 1931. The 
clinical diagnosis was spina bifida; talipes equinoval- 
gus; fracture of the femur; bronchopneumonia; 
otitis media; secondary anemia. Autopsy was done 
on April 16, 1931. The anatomical diagnosis was 
horseshoe-shape kidney, hydroureters and hydro- 
nephrosis; extensive bilateral bronchopneumonia; 
spina bifida; talipes equinovalgus; fracture of the 
femur; generalized anemia; acute otitis media. 


Fig. 2. Case 3. The left ureteral orifice is normal; intra- 
mural part of the ureter not dilated. Dilatation of ureter 
begins above the bladder. Note presence of superficial 
diverticulum. 


Description of specimen. The kidneys are com 
pletely fused at the lower poles and have a separate 
blood supply and each half has a separate pelvis 
(Fig. 1). Both renal pelves are equally dilated. 

The ureters are dilated, the left more so than the 
right. The dilatation extends from the ureteropelvic 
junction down to a point about 5 millimeters above 
the bladder on the right side and about 4 millimeters 
above the bladder on the left side, at which point the 
ureter is of normal circumference and thickened. 
Below this point the ureter approaches the normal 
and the intramural part is normal. 

The bladder wall is thickened and shows some 
trabeculations with superficial cellules and the 
presence of a median bar. The ureteral openings are 
normal. 

Histology. In serial sections of the lower end of 
each ureter, the walls are thick, the lumen contracted 
and lined with stratified epithelium in folds. There 
is practically no subepithelial mucous membrane. 
The thickness of this contracted portion is composed 
essentially of muscle fibers, the longitudinal fibers 
predominating. These fibers are encased in con 
nective tissue extending to the periphery. 

Directly above the juxtavesical portions the lumen 
is larger, its diameter being at least twice as great as 
below. Here the muscle hypertrophy is marked, but 
the fibers are farther apart and the connective tissue 
less dense. 

Similar serial sections of a portion of the midureter 
and upper ureter are thin. This thinness is in all the 
layers. The mucous membrane is almost absent. 
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Intramural part of ureter 


Fig. 3. Case 4. Enormous dilatation of the kidney pelves and ureters 
down to the bladder wall. Intramural part of the ureter not dilated. 
Insert, Thickening of trigone and bladder wall. Presence of median bar, 


Case 3. T.S., male, aged 12 months, admitted 
September 2, The following symptoms: 
intense restlessness, fever, diarrhoea, vomiting, and 
loss of weight, began 1 week prior to admission to 
the hospital. Urinary symptoms were absent. 
Examination revealed a well developed, dehydrated 
infant. Physical examination was negative. Tem- 
perature on admission was 102.6 degrees. Examina- 
tion of the urine showed a large amount of pus and 
albumin, and Bacillus coli on culture. Death 
occurred 16 hours after admission to the hospital. 
The clinical diagnosis was alimentary intoxication. 
Autopsy was done September 3, 1925. The anatom- 
ical diagnosis was emaciation and _ generalized 
anemia; hydroureter and hydronephrosis, left; 
ectopic right kidney. 

Description of specimen. Fetal lobulations are 
noted in the right kidney; otherwise normal (Fig. 2). 
The right ureter measures 85 millimeters in length. 
A slight evidence of dilatation is noted in the left 
kidney. The left ureter from its orifice to the 
ureteropelvic junction measures 175 millimeters. It 
is not tortuous, the walls are thickened and dilated. 
The point of maximum dilatation, 35 millimeters in 
circumference, is about 30 millimeters above the 
ureteral orifice. Below this point of maximum 
dilatation the ureter is 4 millimeters in diameter; its 
intramural part is apparently normal. The bladder 
wall shows well defined hypertrophy and_ the 


1925. 
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Fig. 4. Case 6. The ureters were unifor: 
thickened and dilated nearly to the blad 
wall. 


presence of a small diverticulum at the site of 
sertion of the left 
autopsy records of this case fail to state whether 
not obstruction was present at or in front of | 
neck of the bladder. 

Histology. The serial sections of the lower porti 
of the left ureter contain a part of a bladder divert 
ulum behind which is the narrow ureter. ‘| 
epithelium here is narrow, and generally only t 
cells high. ‘The mucous membrane varies in amou 
but is generally thick and extends centrally into t 
folds of the epithelium, being well defined perij 
erally where it joins the muscularis. Here t 
muscle bundles, each bundle consisting of co: 
pressed fibers, are clumped together. These bund 
are generally three to five times the usual size, a 
about two-thirds of them consist of longitudii 
fibers. In cross sections, portions of the wall : 
without muscle fibers between the lumen and peri; 
ery, and it is in the periphery that the fibers : 
clumped. In serial sections higher up in the ure! 
the wall is thin, the epithelium narrow, the muc: 
membrane absent, and the essential content of t 
wall is the muscularis. Throughout all sections 
the ureter there is a rather extensive infiltration 
lymphocytes into the lining mucous membrane. 

CasE 4. D. W., male, aged 4 years, admitt 
March 8, 1919, on account of fever, cough, loss 
appetite, and constipation. Incontinence of uri 





ureter into the bladder. ‘I jie 
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Fig. 5. 


73 


Fig. 6. 


Fig. 5, left. Case 7. Note thickening of intramural and juxtavesical part 
of the ureter with dilatation above for about 45 millimeters. Thickening 


of wall of ureter above this part. 


Fig. 6. Case 8. Note enormous dilatation of the ureter draining the 


upper half of the right double kidney 
into the vagina. 


was noted on admission; the child was wet all the 
time. Temperature, 102.4 degrees. The child ap- 
peared to be acutely ill. There was a slight discharge 
from the nose. The tonsils were large and covered 
with a yellow mucous material. The lungs revealed 
many mucous rales, posteriorly from the third to the 
ninth ribs on both sides. In the abdomen was a 
suprapubic tumor which disappeared after catheter- 
ization, but on the following day the tumor re- 
appeared. After each catheterization the tumor 
disappeared. Examination of the blood showed 
white cells 17,000; red cells 5,150,000; haemoglobin 
7o per cent. Examination of the urine showed pus 
and Bacillus coli on culture. Death occurred on 
March 31, tg919. The clinical diagnosis was acute 
pyelocystitis; obstruction at the neck of the bladder; 
retention of urine. Autopsy was done March 31, 
igt9. The anatomical diagnosis was multiple ab- 
scesses of the kidneys; bilateral hydronephrosis with 
infection; dilatation of ureters; median bar; chronic 
cystitis; hypertrophy of bladder wall; congenital 
valve in posterior urethra. 

Description of specimen (Fig. 3). The left kidney 
is three times the size of the right; the surface is 
studded with many miliary abscesses. A moderate 
amount of hydronephrosis is noted. The right kid- 
ney is almost completely destroyed by hydronephro- 
sis. Only a small amount of renal tissue remains at 


Insert, Showing insertion of ureter 


the upper pole. The ureters are dilated, very 
tortuous, and the walls are decidedly thickened. 
The dilatation extends from the ureteropelvic junc 
tion down to the bladder. The intramural part of the 
ureter is thickened but not dilated. No evidence of 
narrowing of the lumen is noted. The dilatation 
begins above the intramural part of the ureter. The 
bladder wall is thick, the mucosa rough and markedly 
hyperemic, in places mottled with recent hamor- 
rhages; most marked on the back portion. The 
interureteric ligament is thickened. The ureteral 
openings are normal. A median bar and a congenital 
valve in the posterior urethra are present. 

Histology. Serial sections were studied from 
fourteen blocks of different portions of the ureters. 
The lining mucous membrane was swollen in all of 
them and was the site of subacute and chronic in 
flammation with a purulent exudate into the lumen. 
Krom the intramural portions distally to the kidneys 
the changes of both ureters were identical. In the 
intramural, and especially in the juxtavesical 
portions of the ureters, the muscle fibers were so 
greatly enlarged that in places the thickened wall 
had muscle fibers for four-fifths of its thickness. The 
longitudinal fibers were slightly more abundant than 
the circular ones, many of which had undergone 
hyaline degeneration. Everywhere the mucous 
membrane was narrow. 
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Fig. 7. Case 9g. 
the bladder wall. 
dilated. 


As the ureters were followed to the kidney the wall 
became less thick, the predominance of circular and 
longitudinal fibers varied and were more nearly 
normal in amount. 

Case 5. D.S., female, aged 32 days, was first ad- 
mitted November 5, 1928. The significant findings 
at that time were otitis media and a prolapsed 
rectum together with exstrophy of the bladder. 
Examination of the urine showed a few pus cells 
only. On second admission, March 19, 1929, the 
child was admitted because of a prolapsed rectum 
and an acute attack of pyelitis. The infant subse- 
quently developed bronchopneumonia and died on 
March 26, 1929. The clinical diagnosis was ex- 
strophy of the bladder; acute pyelonephritis; pro- 
lapse of the rectum; otitis media; bronchopneu- 
monia; empyema, right. Autopsy was done March 
26, 1929. The anatomical diagnosis was exstrophy 
of the bladder; subacute cystitis and ureteritis; 
diffuse bronchopneumonia ; empyema; ventral hernia. 

Description of specimen. The urinary bladder is 
present in the front abdominal wall in the midline 
just above the symphysis pubis for a place 4.5 centi- 
meters in diameter. It is sharply defined from the 


“Intramural part 


Inserts showing dilatation of ureters down to 
Intramural part of ureters thickened but not 
Note median bar and valve in urethra. Trigone thickened. 


adjacent, pale white skin, because of its dark re« 
cedematous lining which is curled up in folds. Tw 
ureteral openings are present, and normal within th 
wall of the bladder. 

On the right side just above the bladder, the uret« 
is thin walled and dilated so that it is about twi 
the size of the left ureter which is normal throughou 
its course. The dilatation of the right ureter | 
present for 5 centimeters above the bladder, an 
above this place it is normal. Below the place « 
dilatation of the right ureter which is the juxti 
vesical portion, this ureter is a contracted, rigid tul 
continuous through the bladder wall. The pelvis « 
each kidney, and the kidneys, are normal. 

Histology. Serial sections were studied of tl 
lower ends of the ureters from the abdominally e 
posed portions and upward for 3.8 centimeters, als 
serial sections of each ureter in its midportion. | 
the lower portion the wall consists almost entirely « 
epithelium of four to six cells thick, and loo 
mucous membrane in which small bundles of mus¢ 
fibers are enmeshed. These are predominate 
longitudinal fibers. Circular fibers are spars: 
Chronic inflammation is extensive, in all portion 
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Intramural 
part of ureter 


Ureteral meatus 
in diverticulum 
Fig. 8. Case 10. The right ureter empties into a diver 
ticulum. Bladder wall enormously thickened. Iris type of 
valve in urethra. Intramural part of ureter thickened. 
Juxtavesical portion of left ureter thickened with dilatation 
above. 


although most marked in the lining. Distally from 
the abdominal wall the findings are similar, except 
that the epithelium is less thick. In isolated places, 
however, the muscle fibers become prominent only 
to diminish quickly as the ureter is ascended. In the 
midportions of both ureters the walls are normally 
thin, the epithelium is narrow, the mucous mem- 
brane almost absent, and the thickness is largely 
that of the muscularis. The longitudinal fibers be- 
come less prominent so that near the kidneys the 
circular fibers predominate. 

Case 6. F. L., female, aged 8 years, was admitted 
February 5, 1929, because of inability to walk, a sore 
throat, and marked irritability. The present com- 
plaints began a week ago with sore throat and fever. 
Three days before admission to the hospital the 
patient had a spell of vomiting, and 2 days later she 
was unable to walk. Recently she has been having 
some difficulty in swallowing. Examination revealed 
a well developed and well nourished female. The 
pharynx was moderately inflamed; no membrane 
and no paralysis. The heart, lungs, and abdomen 
were negative. Reflexes were as follows: knee-jerks, 
faint; Kernig’s sign, negative; abdominal, present; 
Babinski, not elicited. Examination of the blood 
showed red cells 4,500,000; white cells 18,600; 
hemoglobin 80 per cent. Blood chemistry showed 
non-protein nitrogen, 165; urea nitrogen, 145; and 
uric acid, 9. Blood pressure was systolic 90 and 
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Fig. 9. Case 11. Note the dilatation of the bladder and 
presence of a median bar with dilatation of ureters above. 


diastolic 80. Von Pirquet and Schick tests were 
negative. Examination of the urine showed albumin, 
pus, and a few casts. The patient developed a 
bronchopneumonia and died March 3, 1929. The 


clinical diagnosis was post-diphtheritic paralysis. 


Autopsy was done March 3, 1929. The anatomical 
diagnosis was chronic diffuse nephritis; bilateral 
hydroureters; chronic hyperplastic ureteritis; bron 
chopneumonia; caseous and calcified tuberculosis of 
lungs; parabronchial and mesenteric lymph glands. 

Description of specimen (Fig. 4). There is a 
moderate amount of hydronephrosis, more marked 
on the right side. The right ureteropelvic junction is 
slightly narrower than the left. Both ureters show 
enormous dilatation. The walls are greatly thick 
ened, the ureters are not tortuous, but resemble thick 
rigid tubes. The dilatation extends almost to the 
bladder wall. 

Histology. Serial sections of the ureters were 
studied in ten different places and include all of the 
lower ureter. The sections of each ureter were 
essentially similar. In the intramural portion the 
epithelium and entire mucous membrane were 
swollen and of loose cellular structure. Two separate 
lymph nodes were present within the mucous mem 
brane of the right ureter in its lower portion. In the 
bladder wall, the muscle layer of the ureter was re 
tained as small bundles enmeshed in loose connective 
tissue. 

Just above the intramural portions, the lining 
epithelium and the mucous membrane were similarly 
swollen, but the ureter thickness was greatly in- 
creased. This increase in size applied to the muscle 
bundles, about three-fourths of each bundle being 
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Fig. 10, left. Case 12. Uniformly dilated 
thin walled ureter. Intramural and juxta- 
vesical part of the ureter thickened, due to 
muscle hypertrophy. 

Fig. 11, right. Case 13. Note enormous 
thickening and dilatation of ureters begin- 
ning above the juxtavesical part. Probe 
passed through openings of prostatic ab- 
scess. Dotted line indicates incisions made 
in opening the prostatic abscess. Hydro 
nephrosis, bilateral. 


made up of longitudinal and one-fourth of circular 
fibers. The hypertrophy of muscle fibers was most 
marked in the peripheral portions of the sections. 
As the ureter was followed upward, the muscle 
hypertrophy persisted, but the predominance be- 
tween longitudinal and circular fibers varied at 
different levels. All the muscle fibers stained well. 
The lining of the ureter throughout its entire 
course was diffusely infiltrated with leucocytes in 
which the lymphocytes predominated. The inflam- 
mation was essentially of the mucous membrane. 
Case 7. H. P., male, aged 7 months, admitted 
February 11, 1921; complaint, emaciation. Infant 
was a twin, full term, in a weakened condition at 
birth. Other infant has done very well, but this one 
failed to gain and emaciation has progressed since 
birth. Examination revealed an extremely emaciated 
child showing marked weakness. The skin was 
wrinkled and pasty grey in color. The head, neck, 
and heart were negative. There were distinctive 
signs of a disseminated bronchopneumonia. Emacia- 
tion of extremities was marked. Examination of the 
urine showed albumin and leucocytes. Death oc- 
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AND OBSTETRICS 


Urethral 
opening of 
abscess 


Prostatic abscess 


curred on February 15, 1921, four days after ad 
mission. The clinical diagnosis was bronchopneu 
monia; atrophy, extreme. Autopsy was performed 
February 16, 1921. The anatomic diagnosis was 
bilateral bronchopneumonia; congenital stenosis o! 
the left ureter; left hydroureter and hydronephrosis 
ectopic right kidney. 

Description of specimen. The right kidney is 
normal. The right ureter measures 78 millimeter: 
from the bladder to the ureteropelvic junction 
There is a fusiform dilatation 16 millimeters long an 
6 millimeters wide in the lower one-half of the ureter 
The ureteropelvic junction is normal. The uretera 
orifices and the internal urethral orifice are norma! 
The ureter just above the bladder shows decide: 
thickening. The left kidney contains fetal lobula 
tions, and when opened reveals dilatation of th: 
pelvis and a moderate hydronephrosis. .The urete: 
measures 100 millimeters in length, and presents a! 
unusual picture. At the ureterovesical junction i! 
appears thickened for a distance of 7 millimeters 
The next 45 millimeters are enormously dilated anc 
the wall is unusually thin (Fig. 5). Above this poin' 
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great dilatation the ureteral wall is enormously 
‘ickened, and midway between the previously 
escribed dilatation can be seen two transverse 
dges. The pelvis is thin. There is no evidence of 
ladder neck obstruction. 

Histology. Serial sections of the ureter were 
iudied in eight grossly different places. These in- 
ljuded the entire lower ureter on each side. 

In the intramural and juxtavesical portions of the 
reters the lumen is contracted, its lining being com- 
ressed into folds with an epithelial lining 3 to 5 cells 
hick. Here, the mucous membrane reticulum is 
bundant, but in the peripheral portions the 
mngitudinal muscle fibers are at least twice the usual 
mount. The circular muscle fibers are normal. The 
bers stain well. Except for one focal place where 
brous tissue is clumped inside the ureter wall, the 
nucous membrane is composed of loose connective 
issue. Directly above the contracted juxtavesical 
portion the ureter balloons out, especially on the left 
side, and the wall is thin. The lining epithelium is 
narrow, the mucous membrane connective tissue 
almost absent, and the prominent muscle fibers are 
almost entirely circular. Above the dilated portion 
of the ureter the wall is again thick. The thickness 
consists of high epithelium, mucous membrane, and 
muscle fibers, circular and longitudinal in almost 
equal proportion. 

CasE 8. D. F., female, aged 6 weeks, admitted 
August 18, 1927, because of vomiting of one week’s 
duration and diarrhoea for to days. Vomiting, not 
projectile in character, occurred directly after feed- 
ing. There were four to five loose watery stools 

daily. No urinary symptoms. Examination revealed 
avery small, dehydrated baby. Physical examination 
was negative except for a moderate injection of the 
pharynx and a palpable liver. Examination of the 
blood showed red cells 3,600,000; white cells 15,400; 
hemoglobin 62 per cent. A specimen of urine made 
postmortem showed many pus cells. Death occurred 
on August 20, 1927, 20 hours after admission. The 
clinical diagnosis was gastro-enteritis. Autopsy was 
performed August 20, 1927. The anatomical diag- 
nosis was bilateral duplication of the kidney pelves 
and ureters; pyo-ureter and pyonephrosis of upper 
half of the double right kidney; ectopic ureter (right 
upper) opening into the vagina. 

Description of specimen (Fig. 6). On the left side 
the kidney is very much smaller than on the right and 
there is no evidence of hydronephrosis. There are 
two separate openings into the bladder. The right 
kidney shows two pelves and two ureters. The 
ureter from the lower half and the ureteral orifice are 
normal. The ureter that drains the upper half of the 
double kidney is markedly dilated, thin walled, and 
tortuous, and it runs under the bladder and urethra, 
terminating in the vagina. At the point of entrance 
of the ureter into the vagina there is a definite ring 
constriction. The opening of this aberrant or ectopic 
ureter is only 2 millimeters in circumference, at 
which point the ureter is dilated and measures 24 
millimeters in circumference. There is no evidence 


Fig. 12. Case 14. Note blind insertion of right ureter 
into a diverticulum. Aplasia of right kidney. The left 
ureter passes behind another diverticulitis. Iris valve in 
posterior urethra. 


of obstruction in the bladder or urethra. The pelvis 
is exceedingly thin as is the rest of the ureter, and 
there is a marked hydronephrosis with compression- 
atrophy of the corresponding half of the kidney. 
There remains only a very thin shell of kidney 
tissue. 

Histology. Of the ureter which comes from the 
upper one-half of the right kidney, serial sections are 
made of the entire lower portion upward from its 
opening into the vagina up to include its juxtavesical 
portion. Serial sections are also made of the mid 
portion of the ureter. At the vagina, the lining of the 
ureter is in folds of thickly cellular epithelium, im 
mediately beneath which the mucous membrane 
consists of dense, ramifying fibrous tissue which oc- 
cupies about one-half of the thickness of the ureter. 
This fibrous tissue spreads outward and surrounds 
and compresses small bundles of longitudinal muscle. 
These muscles have undergone extensive hyaline 
degenerative changes. The fibrous tissue continues 
peripherally to the large and rather dense strands of 
circular muscle which is the essential peripheral layer 
of the ureter. These changes are present similarly 
through all sections up to and beyond the juxta- 
vesical portion. In the midportion of the ureter the 
lining epithelium is similarly thick, and the mucous 
membrane is practically absent. Here the essential 
content of the wall is of smooth muscle, three-fourths 
of which is circular fibers. Throughout all sections 
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Fig. 13. "Marked hypertrophy and hyperplasia‘of}muscle 
bundles. (Mucous membrane removed.) 


Fig. 15. Hypertrophy of longitudinal muscle fibers of the 
lower end of a ureter. (Hematoxylin and eosin stain.) 


from the vagina upward there is an infiltration of 
lymphocytes especially into the mucous membrane, 
and in places the lymphocytes are in clumps ad- 
jacent to muscle bundles. In the ureter, the changes 
are those of diffuse fibrosis, compression-atrophy of 
longitudinal muscle bundles, and chronic inflamma- 
tion. 

CASE 9. R. M., male, aged 20 months, admitted 
October 7, 1931, because of a mass in the abdomen 


OBSTETRICS 


Fig. 14. Typical hypertrophy of the tunica muscularis 
(Mucous membrane removed.) 


Fig. 16. Hypertrophy of muscle fibers of lower end of the 
ureter. (Van Gieson stain.) 


and cramp-like pain at the beginning of urination 
At 6 months of age the infant had pneumonia, and at 
14 months, scarlet fever, during which time he 
passed blood in the urine. The mother stated that 1 
month prior to admission she first noticed a “lump in 
the stomach,” that it was larger at times and other 
times could not be felt. The right kidney was en 
larged, irregular in outline, and easily palpable. In 
the midline was felt a suprapubic tumor which was 
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firm and movable and extended % inch below the 
umbilicus. On rectal examination, there was dis- 
closed a non-fluctuant round mass about the size of a 
butternut, in the midline (thickened bladder). 
Roentgen-ray examination of the genito-urinary 
tract was negative for stone. Two attempts at 
intravenous pyelography with skiodan failed to 
visualize the urinary tract. The passage of a soft 
rubber catheter met an obstruction in the prostatic 
urethra. The obstruction was finally overcome and 
18o cubic centimeters of urine were obtained. 
Examination of the urine showed albumin, 3+; 
pus, 4+; no red cells or casts. Culture of the bladder 
urine revealed streptococci and Staphylococcus 
aureus. A cystogram made at this time showed a 
bilateral hydronephrosis. Examination of the blood 
showed red cells, 3,800,000; white cells, 8,400; 
hemoglogin, 65 per cent; neutrophiles, 56 per cent; 
and lymphocytes, 44 per cent. Blood chemistry: 
non protein nitrogen, 112; creatinin, 2; and uric 
acid, 6.5. The infant ran a septic course. Death 
occurred on October 22, 1931. The clinical diagnosis 
was congenital anomaly of the urinary tract (proba- 
bly a vesical neck obstruction or valve), with 
secondary bilateral hydroureters and uremia. An 
autopsy was performed October 23, 1931. The 
anatomical diagnosis was congenital valve obstruc- 
tion of the posterior urethra; median bar obstruc- 
tion; dilatation and hypertrophy of the bladder; diver- 
ticulum of the bladder; bilateral hydroureter and 
hydronephrosis; pressure atrophy of kidneys. 

Description of specimen (Fig. 7). The right kidney 
is enlarged, its surface is irregular, the cortex thin, 
the pelvis extremely dilated, marked hydronephrosis. 
Similar changes were noted in the left kidney, but it 
is smaller than the right. Both ureters are markedly 
dilated and the walls are thin. The dilatation ex- 
tends from the renal pelvis down to the bladder wall. 
The intramural part of the ureters is not dilated. 
Great thickening of the bladder wall is noted. An 
opening of a diverticulum is seen in the upper right 
quadrant. There is hypertrophy of the trigone, and 
the ureteral openings are normal. The presence of a 
median bar obstruction is seen. The prostatic 
urethra is dilated, and in front of it is seen a fold of 
the mucous membrane. 

Histology. Serial sections were made of the entire 
lower portion and the midportion of each ureter. 
The findings of each ureter are essentially similar. 
In the intramural portion the lining epithelium is 
narrow, the mucous membrane normally thick, and 
the inner circular and outer longitudinal muscle 
fibers are only normally prominent. Just above the 
bladder, however, the diameter of the ureter and the 
thickness of the wall are markedly increased. The 
lining epithelium and mucous membrane are narrow. 
The thickness of the wall is due to a marked increase 
in the size of the muscle fibers in the large bundles 
held together by loose connective tissue. At least 
three-fourths of the thickness of the ureteral wall is 
muscle tissue. Here, in places, the increase of muscle 
is due to longitudinal fibers in clumps, and on 


opposite sides of the same block the circular muscle 
fibers are densely prominent. This variability of 
muscle prominence is evident throughout all the 
sections of the lower portions of the ureters. In the 
midportion of each ureter there is a uniform hyper- 
plasia of all layers, and not of muscle fibers only. 
Here the longitudinal fibers are central, the circular 
fibers peripheral. In all sections of the ureter there is 
evidence of chronic inflammation. This is most 
marked in the mucous membrane. 

CasE 10. R. K., male, aged 2 months, admitted 
October 5, 1931, because of frequent projectile 
vomiting, occurring 5 to 10 minutes after feeding. 
This symptom has been present since the child was 
12 days old. A hard swelling was noted in the lower 
abdomen which the mother first noticed 3 weeks 
ago; also swelling of the left leg for 2 weeks. The 
mother stated that the infant urinated very infre 
quently. Examination revealed a somewhat under 
weight and mildly dehydrated infant. The abdomen 
was distended and tense, with dilated superficial 
veins. A suprapubic tumor, extending 2.5 centi 
meters above the umbilicus, was felt in the lower 
abdomen. The right kidney was palpated but not 
the left. There was some cedema of the left leg. 
The cystogram showed a large, slightly asymmetrical 
bladder and a markedly dilated left ureter. The 
right ureter was not visualized. The intravenous 
pyelogram failed to show any evidence of dye in the 
kidney regions or along the course of the ureters. 
Examination of the blood showed red cells, 3,800,000; 
white cells, 18,500; haemoglobin, 55 per cent. Blood 
chemistry: non-protein nitrogen, 42; uric acid, 5. 
Examination of the urine showed albumin, many pus 
cells, and no casts. The infant was treated by means 
of indwelling catheter, but ran a progressively un 
satisfactory course, growing more and more de 
hydrated in spite of the fluids given parenterally. 
Death occurred on December 31, 10931. The 
clinical diagnosis was vesical neck obstruction; 
bilateral hydroureter with hydronephrosis; uremia; 
bronchopneumonia. Autopsy was done January 1, 
1932. The anatomical diagnosis was congenital iris 
valve of the posterior urethra; dilatation and hyper 
trophy of the bladder with diverticulum formation; 
bilateral hydronephrosis; atrophy of the left kidney; 
bilateral pyelonephritis; hypostatic bronchopneu- 
monia. 

Description of specimen (Fig. 8). In front of the 
verumontanum is seen the presence of an iris dia 
phragm. It completely closes the urethra except for 
a pinpoint opening, and the prostatic urethra is 
somewhat dilated. The bladder wall is enormously 
hypertrophied and there is the opening of a diverticu- 
lum at the site of the normal insertion of the right 
ureter. The right ureter opens into this diverticulum, 
and the right ureteral orifice is normal. Immediately 
above this diverticulum the ureter is thickened but 
of normal circumference, but above this point it is 
enormously dilated, twisted, and sacculated. The 
pelvis is dilated and the kidney shows hydronephrotic 
atrophy, with only a small shell of the kidney re- 
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maining. The pelvis is 48 millimeters in circum- 
ference. The left kidney reveals a cortical abscess 
and moderate hydronephrosis. It measures 44 by 30 
by 26 millimeters. The pelvis measures 20 milli- 
meters in circumference and 27 millimeters in length. 
The lower ureter is thin walled, tortuous, and dilated. 
At its entrance into the bladder it is thickened and 
narrowed. 

Histology. Serial sections are made of the entire 
lower end of each ureter. In the left ureter in the 
intramural portion the lining epithelium is thick, 
high, and compressed into folds. The mucous mem- 
brane is wide and its connective tissue extends peri- 
pherally so as to surround small circular muscle 
fibers, adjacent to which are masses of longitudinal 
muscle fibers of about uniform size, with poor 
staining properties. Directly above the bladder, the 
ureter wall is thick. Its lining epithelium is narrow, 
the mucous membrane wide. Here the muscle fibers 
are prominent and are circular and longitudinal in 
almost equal proportions. The longitudinal fibers 
are surrounded by dense connective tissue and in a 
few places some of them stain poorly, similar to what 
occurs in atrophy. Immediately adjacent, however, 
the muscle bundles are markedly hypertrophic and 
some of them are two to three times the usual size. 
This hypertrophy continues upward to the portion 
where the dilatation begins. On the right side, at the 
point of entrance of the ureter into the diverticulum, 
the lining epithelium is thick. Here there is a 
definite increase of fibrous tissue throughout the 
mucous membrane, and in places it compresses or 
replaces muscle fibers as in stricture. Directly above 
this part of the ureter, and extending to the dilated 
part the muscle fibers, especially the peripheral 
longitudinal ones, are hypertrophic in similar fashion 
to those of the left ureter. Along the entire course of 
the ureter and into the kidney proper there are 
rather extensive changes of acute inflammation. 

CasE 11. J. D., male, aged 5 months, admitted 
January 24, 1932, because of the following com- 
plaints: Stiff neck of 3 days’ duration, pneumonia 
for 11 days, fever of 102 to 106 degrees for 18 days, 
drowsiness, cough, anorexia for 2 days, dyspnoea for 
1 week, and stiffness of the right arm. There were no 
urinary symptoms. 

Examination revealed a well nourished, acutely ill 
infant, with labored and irregular respirations. The 
neck was rigid. There was bulging of both eardrums, 
an area of dullness over the right chest, anteriorly 
and posteriorly, and bronchial breathing over the 
entire chest, most marked over the upper lobe. 
There were a few coarse rales. The heart was normal 
except for sinus arrhythmia. The abdomen was 
negative except for considerable distention. The 
spinal fluid showed Bacillus influenzz in pure culture. 
Death occurred to hours after admission. The 
clinical diagnosis was bronchopneumonia; meningitis 
(influenzal); otitis media. An autopsy was done 
January 26, 1932. The anatomic diagnosis was 
fibropurulent cerebrospinal leptomeningitis (Bacillus 
influenze); cavernous sinus thrombophlebitis; bi- 
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lateral purulent otitis media; bilateral broncho 
pneumonia; fibrino-purulent right pleuritis (Bacillus 
influenzz); serous peritonitis (Bacillus influenze); 
median bar formation; bilateral hydronephrosis 

Description of specimen (Fig. 9). The bladder is 
dilated, the wall is somewhat thickened uniformly, 
and the presence of a median bar is noted. The 
ureteral orifices are normal. The lower ends of the 
ureters are contracted and the lumen is small. The 
right ureter, at a point 15 millimeters above the 
bladder, is dilated, the dilatation continues upward 
to, or nearly to, the ureteropelvic junction. The le‘ 
ureter shows dilatation at a point about § millimeters 
above the bladder, and this dilatation extends to th: 
ureteropelvic junction. The intramural part of the 
ureter appears to be of about the same size an: 
structure as the juxtavesical part. The kidneys sho 
moderate hydronephrosis. 

Histology. In serial sections of both ureters, the 
findings are essentially similar. In the ureters withi 
the bladder wall the lining epithelium and the 
mucous membrane are normally wide, the muscle 
fibers scant. At the point where the right urete: 
enters the bladder the mucous membrane is thick an! 
in places ramified by strands of fibrous tissue which 
surrounds small bundles of centrally placed longi 
tudinal muscle fibers. As the ureter is ascendec| 
however, the central longitudinal and periphera! 
circular muscle followed upward are markedly in 
creased in size, and they occupy about three-fifths o! 
the entire ureteral wall. In the left ureter, from the 
bladder junction up to the dilated portion of the 
ureter, the muscle fibers are generally huge. The 
longitudinal fibers are centrally placed, the circular 
fibers peripheral. This hypertrophy of muscle is o/ 
both types, and may be present in a single section, 
or in zones as the ureter is ascended, where one type 
predominates over the other. In the upper two 
thirds of each ureter the walls are thin. Here the 
epithelium is narrow, the mucous membrane rather 
diffusely fibrous, and the muscle tissue scanty. 

CasE 12. R. O., male, aged 6 weeks, admitted 
December 9, 1927, because of vomiting. At thi 
tenth to twelfth day of life he began to vomit onc: 
daily, the vomiting being projectile in type. Th« 
frequency of the vomiting gradually increased to 
three to four times daily after each feeding. He 
began to cough 10 days ago. For the past 2 days 
breathing has been very rapid. Temperature upo! 
admission was 97 degrees. Examination revealed « 
dehydrated and malnourished child, breathing 
deeply and very rapidly; no cyanosis. The lung 
were negative. There was a systolic murmur at th 
precordium and apex. The abdomen showed n 
palpable masses. The extremities were negative 
The infant was too ill for a thorough examination 

Examination of the blood showed red cell 
2,700,000; white cells, 16,900; hemoglobin, 36 pe: 
cent; neutrophiles, 73 per cent; lymphocytes, 27 px 
cent. No examination of urine was made. Th: 
following day there was a change for the worse; he 
vomited dark brown material and a small amount o/ 
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mucus. Respirations were rapid and gasping, and 
there were many rales throughout the chest. Pul- 
monary oedema was noted. Death occurred 30 
hours after admission. The clinical diagnosis was 
pylorospasm; pulmonary oedema. An autopsy was 
done December 11, 1927. The anatomical diagnosis 
was marked bilateral hydroureters and _ hydro- 
nephrosis with infection; extensive bilateral broncho- 
pneumonia; emaciation; dehydration; generalized 
anemia. 

Description of specimen (Fig. 10). The bladder is 
dilated half way to the navel. There is marked dila- 
tation of the ureters which are thin walled and have a 
tortuous course. The pelves are dilated, with marked 
destruction of the kidney substance. There is 
marked hydronephrosis. Both ureters are dilated 
down to the juxtavesical part, at which point the 
walls of the ureter are extremely thick. The bladder 
wall is also thickened. Both ureteral orifices are 
normal. There is no obstruction in the urethra. 

Histology. In serial sections of the right ureter in 
its lower portion, at, and directly above, the bladder 
the lining epithelium is thin. In large circular strands 
and in large longitudinal bundles, the muscle fibers 
completely surround the lumen and occupy also most 
of the mucous membrane layer. A few of the large 
fibers are hyalinized and some have vacuoles in them 
where the connective tissue is more evident. This 


hypertrophy is perhaps a little more marked in the 
circular muscle fibers. In places, large muscle fibers 
are present, extending from the lining epithelium to 
the peripheral connective tissue. The entire ureter 
from the juxtavesical portion to the kidney pelvis has 


a thin wall, composed of all layers, but the mucous 
membrane is almost completely obliterated. Here 
all the tissues stain poorly. 

Case 13. W. K., male, aged 9% years, admitted 
March 7, 1930, because of a swelling of the right side 
of the scrotum. The swelling had been present for 2 
weeks and had reached the size of a hen’s egg. It 
ruptured and drained for several days, then healed 
over, and remained painful and larger than normal. 
A similar condition had occurred in the left side of 
the scrotum a year previously and had drained for 4 
weeks. The left testicle was removed and a diagnosis 
of tuberculosis was made. For a month before ad- 
mission to the hospital he had lost weight and his 
appetite was poor. Since he was 5 months old he has 
had a skin affection, first on the buttocks, afterward 
becoming gradually generalized. The urinary stream 
was very fine and there was obstruction to urination. 
Examination revealed an underdeveloped and poorly 
nourished child. There was a mucoid discharge from 
the ears. The teeth were carious and loose. The 
tonsils were large. The heart and lungs were nega- 
tive. The bladder was distended as high as the 
umbilicus. Pus was oozing from the urethral meatus. 
The left testicle was absent and there was a small 
healed sinus on the left side of the scrotum. The 
right testicle was large, hard, and painful. There was 
an atrophic condition of the skin of the face, and of 
the extremities and abdomen as far as the umbilicus. 


Roentgen-ray examination revealed a sacral spina 
bifida occulta. An intravenous pyelogram was at- 
tempted but was unsuccessful on account of renal 
insufficiency. Examination of the blood revealed red 
cells, 3,450,000; white cells, 10,800; hemoglobin, 30 
per cent. Examination of the urine showed a small 
amount of albumin and an excessive amount of pus 
cells. Tubercle bacilli not noted. Various tuberculin 
tests were negative. Blood chemistry: non-protein 
nitrogen, 84; uric acid, 8.6; and creatinin, 2. An 
abscess in the right scrotal region was incised, the 
pus of which contained hemolytic streptococci in 
pure culture. An indwelling catheter was inserted 
and operation advised, but he ran a septic tempera- 
ture, and became less clear mentally. Death oc- 
curred on April 29, 1930. The clinical diagnosis was 
chronic urinary retention with renal insufficiency 
and infection; obstruction of the posterior urethra; 
acute epididymitis; infantilism and xeroderma. An 
autopsy was done April 29, 1930. The anatomical 
diagnosis was prostatic abscess producing obstruc- 
tion of the posterior urethra; purulent cystitis; 
hypertrophy of the bladder wall; bilateral pyo- 
nephrosis and pyelonephritis; septicemia (strep- 
tococcus hemolyticus); bronchopneumonia; partial 
prolapse of the rectum; dwarfism. 

Description of the specimen (Fig. 11). The bladder 
wall is enormously thickened and hypertrophied. 
There is no evidence of urethral valve formation or 
strictures. The ureteral openings themselves are 
normal. On the floor of the prostatic urethra, on the 
left side, is an opening that measures 2 millimeters 
in diameter. A smaller opening measuring 3 milli- 
meters is located outside the lining of the mucous 
membrane of the urethra. A probe inserted in one 
opening reveals a large cavity in the prostate, and 
the two previously described openings communicate. 
The cause for the enormous hypertrophy and thick- 
ening of the bladder wall is evidently due to an 
abscess of the prostate that ruptured into the pro- 
static urethra, filled up with urine, and caused a 
chronic obstruction. Examination of the kidneys 
shows marked hydronephrotic atrophy. Very little 
kidney tissue remains. The pelvis of the right kidney 
measures 45 millimeters across, and from the edge of 
the kidney to the ureteropelvic junction, 60 milli- 
meters. Below this point the ureter is enormously 
dilated, tortuous, falls on itself, and measures 80 
millimeters in its largest circumference. As the 
ureter is followed down it gradually narrows to the 
juxtavesical portion of the ureter, where it is 
thickened and hard, and stands out in marked con- 
trast to the thick walled, dilated portions of the 
ureter above. The circumference of the ureter here 
is only 16 millimeters. 

The left kidney is 62 millimeters long, 37 milli- 
meters wide, and 20 millimeters thick. The pelvis is 
much smaller and measures in its widest part 50 
millimeters in circumference, and the length down 
to the ureteropelvic junction is 35 millimeters. The 
widest part of the left ureteral wall is not as wide as 
the right wall, its circumference being go millimeters. 
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The ureter is dilated down to its bladder end, and as 
the intramural part is dissected out, the wall of the 
ureter is thick. 

Histology. Serial sections are made of each ureter 
in the intramural and juxtavesical portions, also of 
each ureter in its midportion. The changes in each 
ureter are essentially similar. In the bladder wall 
and directly above it, the lining epithelium and 
mucous membrane are thin and are the site of ex- 
tensive subacute and chronic inflammation. Com- 
pressing and partially obliterating the mucous mem- 
brane are huge masses of muscle fibers which com- 
pletely surround the ureter. Here the predominant 
muscle is circular, and all fibers stain well. The 
hypertrophy of muscle tissue is of the entire juxta- 
vesical portions of the ureters up to the point where 
dilatation begins. 

In the midportion, the ureter wall is thick, this 
being due largely to chronic inflammatory hyper- 
plasia. Here the muscle fibers are peripherally 
located and are about normal size in proportion to 
the thickness of the wall. These portions stain 
poorly. 

Case 14. A. N., male, aged 12 days, was admitted 
March 12, 1932. For the first 60 hours following 
birth, no urine was passed. Four days before ad- 
mission to the hospital the amount of urine passed 
was very small and the voiding was attended with 
great difficulty. Vomiting persisted for 4 days. 
Examination revealed a dehydrated infant with poor 
tissue turgor. There was a purulent nasal discharge. 
The tongue dry and heavily coated. There were a 
few small pustules on the right side of chest. Rhonchi 
heard in all lung areas. A remnant of the umbilical 


cord was attached. The bladder was distended up to 


one fingersbreadth above the navel. Following the 
catheterization the infant voided frequently small 
amounts. However, a suprapubic tumor rapidly de- 
veloped. The size of the bladder greatly increased 
until it reached nearly to the navel. Roentgen-ray 
examination was negative for stone. An intravenous 
pyelogram was made—no visualization on the right 
side. On the left side the urogram showed a hydro- 
nephrosis and hydroureter. The cystogram showed 
an enlarged bladder. 

Examination of the blood revealed red cells, 
6,500,000; white cells, 4,700; neutrophiles, 37 per 
cent; and lymphocytes, 58. Voided specimens of 
urine contained albumin, many red blood cells, no 
casts; loaded with white blood cells. Von Pirquet 
tests were negative. Staphylococcus aureus in pure 
culture were obtained from the blood. On March 17, 
the infant began to vomit and an impetigo began to 
spread. The next day the impetigo became much 
worse, spreading rapidly and appeared as a diffuse 
progressing superficial inflammation from which the 
skin exfoliated in sheets without the formation of 
bulla. Almost the entire body became involved and 
this was followed quickly by death on March 20. 
The clinical diagnosis was congenital bladder neck 
obstruction; left hydronephrosis and hydroureter; 
exfoliative dermatitis neonatorum (Ritter’s disease). 
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An autopsy was done March 21, 1932. The ana- 
tomical diagnosis was congenital iris-diaphragm ob 
struction of the prostatic portion of the urethra; huge 
hypertrophy and dilatation of the urinary bladde: 
with diverticulum formation; left hydroureter and 
hydronephrosis; acute suppurative urethritis, cys 
titis, and pyelonephritis, (Staphylococcus aureu 
hemolyticus, Streptococcus hemolyticus); con 
genital atresia of the right ureter; aplasia of th: 
right kidney; uremia; hypostatic bronchopneumonia 
dehydration; emaciation; excoriation of the skin o 
the perineum; dermatitis exfoliativa neonatoriu: 
(impetigo); Meckle’s diverticulum. 

Description of specimen (Fig. 12). The bladde 
wall is very thick. Near the normal location of thi 
right ureteral orifice is seen the opening of a diverti: 
ulum. The right ureter fuses with the diverticulum 
on the right side. The lower end of the right urete: 
is closed. Both right ureter and kidney show marke 
aplasia. The left ureteral orifice is normal. In fron 
of it is seen the opening of another diverticulum 
The intramural portion of the ureter is thickened 
and above the thickening the ureter is dilated and 
tortuous. There is a marked left hydronephrosis 
An iris type of valve formation is noted in thi 
posterior urethra. 

Histology. In serial sections of the right urete: 
which has a blind attachment to a diverticulum o! 
the bladder, from its lower portion to the kidney, 
the lumen is patent. The ureter wall has a normally 
thick epithelium, but all of the remainder of the wal! 
is a loose fibrous reticulum extending to the peri 
phery. In this reticulum are small bundles of 
longitudinal muscle fibers and solitary fibers of 
circular muscle. In the kidney there is extensive 
fibrosis, atrophy of the tubules, and many hyalinized 
glomeruli. In one place of the cortex, cartilage is 
present. The wall of the diverticulum of the bladde: 
at the lower end of the right ureter has a flat epi 
thelial lining of low cuboid cells. The mucous mem 
brane adjacent is richly vascular, and has changes of 
subacute inflammation. Here the mucous membrane 
is thick, occupies about two-thirds of the diverticu 
lum wall, and in the periphery are delicate strands of 
muscle fibers which stain poorly. In serial sections 
of the entire lower part of the left ureter throughout 
the entire portion, compressed by a diverticulum oi 
the bladder on this side, the increase in size of the 
ureter wall is largely due to a huge hypertrophy oi 
muscle fibers. Here the predominant muscle fibers 
are circular, and are mainly peripheral. In places 
three-fourths of the thickness of the wall of the urete: 
consist of muscle fibers which surround the lumen 
At those points where the muscle fibers are less dens 
the thickness consists of mucous membrane. 

In serial sections of the midportion of the left 
ureter, the lining epithelium and mucous membrane 
are narrow. The muscle fibers are scant, and consis‘ 
essentially of circular fibers. The wall is thin in 
comparison with the juxtavesical portion. 

Case 15. W. L., male, aged 6 weeks, admitted 
July 14, 1932, because of a history of diarrhea, fever 
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of 24 hours’ duration, and anorexia for 2 weeks. He 
had been a feeding problem since birth. Examina- 
tion revealed a markedly anemic, dehydrated, 
emaciated, and cyanotic infant, with rapid and 
shallow respirations. The head was oddly shaped, 
the parietal and occipital bones bulging. The 
fontanels and cranial sutures were widely separated, 
and here the soft tissues were depressed. The ab- 
domen was distended, tight, and bulging at the 
flanks. There were physical findings of a diffuse 
bronchopneumonia. 

Examination of the blood showed red cells, 
2,250,000; white cells, 51,400; haemoglobin, 60 per 
cent; polymorphonuclears, 65 per cent; large 
lymphocytes, 32 per cent; mononuclears, 3 per cent. 
No urine was obtained, although a test tube was 
fastened to the penis. The spinal fluid was under 
normal pressure, 7 cells per cubic millimeter, and 
negative to bacteriological culture and Wassermann 
and Kahn reactions. There was occult blood in the 
stools. Death occurred 31 hours after admission. 
The clinical diagnosis was intestinal intoxication; 
bronchopneumonia; decomposition; Mongolinism. 
An autopsy was done July 16, 1932. The anatomical 
diagnosis was congenital membranous valve ob- 
struction of the prostatic portion of the urethra; 
hypertrophy and dilatation of the urinary bladder; 
hydroureter and hydronephrosis; marked com- 
pression atrophy of the kidney substance; extensive 
fibrinopurulent cystitis, ureteritis,and pyelonephritis 
(Bacillus coli communis); acute hyperamia of the 
nasopharynx; extensive bilateral bronchopneumonia; 
hyperplasia of the peribronchial lymph nodes and of 
the conglomerate lymphoid tissue of the lining of the 
ileum; hyperplasia of the mesenteric lymph nodes; 
paralytic ileus; generalized anaemia; Mongolian 
idiocy; dehydration; emaciation; widely-separated 
sutures of the cranial bones; phimosis; multiple 
lumbar spinal needle puncture wounds; multiple 
subcutaneous hypodermoclysis needle puncture 
wounds. 

Description of specimen. The kidneys, ureters, 
urinary bladder, and entire urethra are included in 
one mass and are carefully dissected. The entire 
urethra is incised from the glans penis back into the 
bladder and continued up in front of the bladder to 
its back portion. The lining of the urethra is nor- 
mally smooth throughout its entire course, but at the 
beginning of the prostatic portion of the urethra 
there is a high linear fold which extends back to the 
front margin of the verumontanum. In general, this 
congenital membranous fold of the prostatic urethra 
is ‘“V” shaped, the apex of the “‘V”’ pointing toward 
the verumontanum. The walls of the fold are thin 
and easily compressible. It is assumed that urine 
within the bladder would cause an obstruction at 
the membranous portion of the prostatic urethra by 
displacing the fold either to the right or left thus 
making a pocket, and the “V”’ shape of the fold 
would similarly cause difficulty of catheterization 
from below when the fold was displaced down and 
laterally by a distended bladder. The fold of the 


prostatic portion of the urethra occupies almost the 
entire caliber of the urethra at this point. The 
verumontanum is about twice its usual size, and the 
urinary bladder wall adjacent is thickened, as is that 
of the body of the urinary bladder generally. The 
lining of the urinary bladder is coarsely trabeculated. 
The intramural portions of each ureter are narrow, 
and directly above the bladder, each ureter, uni- 
formly for a distance of 20 millimeters, is markedly 
contracted into a narrow firm tube. The right ureter 
in this juxtavesical portion is cord-like. Both ureters, 
20 millimeters above the bladder, are markedly and 
untiormly dilated and slightly sacculated throughout 
their entire length. The pelves of both kidneys are 
dilated so that they are at least 3 to 4 times the usual 
size. Hydronephrosis is more marked on the left side. 
In surfaces made by cutting the kidneys there is 
hydronephrotic atrophy so that the cortex is in most 
places only 5 to 7 millimeters thick. At least one- 
third of the kidney substance has been destroyed. 
The content of the kidney pelves, ureters, and blad- 
der consists of purulent urine. 

Histology. In serial sections of the entire lower 
one-third of each ureter from the intramural 
portions upward, the changes of each ureter are 
essentially identical. Within the bladder wall, the 
epithelial lining is narrow, the connective tissue of 
the mucous membrane is normally thick and 
homogeneous. Here longitudinal muscle bundles are 
present and some of them have changes of atrophy. 
Circular muscle fibers are scant. In the peripheral 
portions of the ureter here, the longitudinal muscle 
fibers are huge and extend laterally to blend with 
those of the bladder wall. Adjacent to the bladder 
wall, and for 20 millimeters upward, the mucous 
membrane becomes narrow and within it and periph- 
erally to it, the longitudinal fibers are so abundant 
as to occupy about three-fourths of the thickness of 
the wall. Strands of circular muscle fibers ramify 
around these longitudinal bundles. Above this 
juxtavesical portion, the epithelium is more abun- 
dant, the mucous membrane connective tissue is less 
compact, and as the ureter is traced upward, the 
narrow, densely muscular juxtavesical portion 
gradually dilates. Here the circular muscle fibers are 
the predominant muscle. At about the middle 
third of the ureter and up to the kidney the wall is 
thin. This atrophy is of all layers but especially of 
the mucous membrane. From the bladder upward 
to the kidneys on both sides there is subacute in 
flammation which is present throughout the ureter 
but especially in the mucous membrane. 


In reviewing this series of cases we note 
that 12 patients were males and 3 were 
females. The youngest child was 1 month 
and the oldest 10 years, and g were under 
7 months of age. The clinical diagnoses were 
exceedingly interesting and showed, in a 
large majority, that the urological condition 
was not recognized. This was in part due to 
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the fact that some of the patients were seen in 
the pre-urological days of pediatrics and also 
due to the fact that some of the patients 
entered the hospital practically in extremis so 
that a complete study was not possible. On 
the other hand, it is exceedingly interesting 
to note the accuracy of the urological diag- 
nosis in the recent cases since the establish- 
ment of the urological service, since which 
time the attention of the general services has 
been directed to the possibility of these 
various lesions so that the diagnoses were 
made before the cases were referred to the 
urological service. 

A detailed summary of the ages, sex, 
clinical diagnoses, with a brief résumé of the 
autopsy findings is given in Table I. 

An analysis of this group shows that the 
underlying pathology was essentially ob- 
structive in nature and that in most of the 
cases the obstruction was congenital in origin. 
In this group were found the presence of 
congenital valves in the posterior urethra, 
the presence of median bars, the presence of 
diverticula with the ureters inserted into the 
diverticulum. 

The presence of obstruction soon leads to 
urinary stasis and dilatation, and these pa- 
tients are prone to urinary infections. The 
infections may follow the onset of an acute 
infectious process elsewhere in the body, as, 
for example, an acute upper respiratory in- 
fection, diarrhoea, or one of the acute infec- 
tious diseases such as measles; or infection 
may follow the passage of sounds, catheters, 
and cystoscopes. 


HISTOLOGY 


Histological studies were carried out to 
coronal serial sections of the entire intra- 
mural and juxtavesical portions of the ureter 
as well as all other parts of the ureter that 
showed gross abnormality. Hzmotoxylin and 
eosin, Van Gieson, and Weigert stains were 
used. 

As a result of these studies, we found that 
the obstruction in the vesical end of the 
ureter in 12 cases was due predominantly to 
hypertrophy of muscle, most of which was of 
the longitudinal fibers. For purposes of com- 
parison a series of normal ureters was re- 
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moved at autopsy and similar serial sections 
were made. 

In 3 of the cases, instead of muscle hyper 
trophy, the lower ends of the ureter showe: 
changes compatible with fibrous or truc 
stricture. In this group there was a pre 
dominance of scar tissue which replaced the 
normal muscle to a very large degree, so that 
we had no difficulty in differentiating between 
these two types of lesions. In these cases of 
true fibrous stricture we found an anomalous 
insertion of the ureter in 3 cases; in 1, 
double kidney, one ureter terminating in t! 
vagina; in 2 cases the ureter terminated in a 
diverticulum; in 1 the end of the urete: 
that was inserted in the diverticulum was 
completely closed by scar formation. 

In seeking an explanation for the presence 
of the hydronephrosis we found that these 
cases fall into 3 groups. 

1. In the first group the hydronephroses 
were due to the presence of a true fibrous 
stricture of the ureter, and here we note the 
presence of an anomalous insertion of the 
ureter in the 3 cases. In 1 case the acces 
sory ureter with fibrous stricture was inserte«! 
in the vagina. In the 2 remaining cases the 
ureter terminated in a diverticulum. 

2. In 11 cases of hydronephrosis the ob 
struction in the ureter was due to extensive 
hypertrophy of the muscular coat of the 
ureter and this involved chiefly the longitu 
dinal fibers. It is exceedingly interesting to 
note that this hypertrophy was associate: 
with obstructive lesions at or in front of the 
vesical orifice, such as median bars (3 cases), 
the presence of congenital valves in the urethra 
(6 cases), and in 1 case, due to an abscess in 
the prostate that produced obstruction to 
urination (Case 13). It would appear. 
therefore, that the muscular hypertrophy was 
directly associated with the presence of the 
obstruction. The explanation for the hyper 
trophy can be readily explained on ai 
anatomical basis. 

In 1812, Sir Charles Bell called attention to 
the fact that some of the muscle bundles 0 
the ureter descend from the orifices of thi 
ureter toward the orifice of the bladder. 
Here the fibers from each side unite and ru: 
toward the prostate. The longitudinal fiber: 
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TABLE I—SUMMARY OF CASES REPORTED 


Clinical diagnosis 


Urological 
conditions 


Cause of 
death 


Autopsy findings 





Pyloric obstruction 


Not recognized| Broncho- 
| pneumonia 


Congenital valve in posterior urethra; 
dilatation of urinary bladder; 
hydronephrosis, bilateral 


hypertrophy and 
hydroureter and 





> |ryr. 
M I 


Spina bifida; fractured femur; talipes 
equinovalgus 


Not recognized 


Broncho- | 
pneumonia 


Spina bifida; horseshoe-shape kidney; hydroureters and 
hydronephrosis 





| 11 mos. 
5 i 


Alimentary intoxication 


Not recognized 


Alimentary 
intoxication 


Ectopic right kidney; hydroureter and hydronephrosis, 
diverticulum of bladder, left; emaciation and anemia 





Acute pyelocystitis 


Not recognized 


Septicemia 


Congenital valve in posterior urethra; median bar; 
hypertrophy of bladder wall; chronic cystitis; bilateral 
hydronephrosis; dilatation of ureters; multiple abscesses 
of kidneys 





Exstrophy of bladder; acute pyelone- 
phritis 


Not recognized 


Broncho- 
pneumonia 


Exstrophy of bladder; subacute cystitis and urethritis; 
empyema; ventral hernia 





.| Uremia; pyelonephritis; postdiph- 


theritic 


Not recognized 





Bronchopneumonia; extreme atrophy 


Not recognized 





Uremia 


Bilateral hydroureters; chronic ureteritis; chronic dif- 
fuse nephritis; caseous and calcified tuberculosis of 
lungs; parabronchial and mesenteric lymph glands 





Bronchopneu- 
monia; extreme 
atrophy 


Ectopic right kidney; congenital stenosis of left ureter; 


hydroureter and hydronephrosis 





1% 
mos. 


Gastro-enteritis 


Not recognized 


Gastro-enteritis 


Ectopic rig ht ureter ending in vagina; bilateral duplice a- 


tion of kidney pelves and ureters; pyo-ureter and pyo- 
nephrosis of upper half of double right kidney 





1% yrs. 


Congenital anomaly of urinary tract-- 
probably vesical neck obstruction 
or valve—with hydroureters and 
uremia 


Recognized 


Uremia 


Congenital valve of posterior urethra; median bar; dila- 
tation and hypertrophy of bladder; diverticulum of 


bladder; bilateral hydroureter and hydronephrosis 





Vesical neck obstruction with hydro- 
ureter and hydronephrosis 


Recognized 


Broncho- 
pneumonia 


Congenital iris valve of posterior urethra; bladder di- 
verticulum; bilateral hydronephrosis; atrophy of left 
kidney; bilateral pyelonephritis; hypostatic broncho- 
pneumonia 





Bronchopneumonia; meningitis 


Not recognized 


Bronchopneumo- 
nia; meningitis 
(B. influenza) 


Median bar formation; bilateral hydronephrosis; fibvo- 
purulent cerebrospinal leptomeningitis; cavernous 
sinus thrombophlebitis; bilateral purulent otitis media 
bilateral bronchopneumonia; fibrinopurulent right 
pleuritis; serous peritonitis 





Pylorospasm; pulmonary cedema 


Not recognized 


Broncho- 
pneumonia 


Marked bilateral hydroureters and hydronephrosis 
with infection; extensive bilateral bronchopneumonia; 
emaciation; dehydration 





Obstruction of posterior urethra; 
chronic urinary retention with renal 
insufficiency and infection 


Recognized 


Septicemia 


Prostatic abscess producing obstruction of posterior 
urethra; purulent cystitis; hypertrophy of bladder 
wall; bilateral pyonephrosis and pyelonephritis; 
septicemia (streptococcus haemolyticus); broncho- 
pneumonia; partial prolapse of the rectum 





12 days 


Congenital bladder neck obstruction; 
left hydronephrosis and hydro- 
ureter; exfoliative dermatitis 


Recognized 


Septicemia 


Congenital iris-diaphragm of prostatic urethra; hyper- 
trophy and dilatation of urinary bladder with diver- 
ticulum formation; left hydroureter and hydroneph- 
rosis; acute suppurative urethritis and pyelonephritis; 
congenital atresia of right ureter; aplasia of right 
kidney 








are also known as Bell’s muscles. 





Intestinal intoxication; bronchopneu- 
monia 


Not recognized 








Some of 


Broncho- | 
pneumonia 





Congenital valve of prostatic urethra; marked hydro- 
ureter and hydronephrosis; fibrinopurulent cystitis; 
ureteritis and pyelonephritis; bilateral bronchopneu- 
monia; paralytic ileus 


the ureteral fibers pass medially to form the 
interureteric ligament or Mercier’s bar. These 
findings were verified by Ellis in 1858. 

As is well known, in certain obstructions, 
for example in benign hypertrophy of the 
prostate, it is not uncommon to find hyper- 
trophy of the trigone. Wesson has recently 
studied the musculature of the trigone. 


According to his studies, the trigonal muscle 
is a definite entity arising from the longitu- 
dinal muscle bundles of the ureters and is 
superimposed on the muscles of the bladder 
wall. Wesson furthermore stated that in his 
opinion the trigonal muscle plays an active 
part in the process of micturition, as it pulls 
open mechanically the internal vesical ori- 
fice. 
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From these anatomical facts we believe that 
the hypertrophy of the muscle bundles found 
in the lower end of the ureters in this group 
of cases was the hypertrophy of overwork in 
an attempt to overcome the obstruction at or 
in front of the bladder. 

In one case of muscle hypertrophy the 
autopsy records fail to state whether or not 
obstruction was present at or in front of the 
bladder orifice, but this we believe was 
present. Only the part of the bladder wall 
around the ureter was present in the museum 
specimen. 

3. In the 2 remaining cases no mechanical 
obstruction was noted; namely, in the case of 
ectopia of the bladder and in the case of 
extensive postdiphtheritic paralysis. The 
muscle hypertrophy here was probably due to 
disturbed physiology in the one case (ectopic 





bladder) and due to disturbed physiolov, 
secondary to disturbance in the nervous mecha 
nism following the diphtheritic paralysis. 


SUMMARY 


1. Stricture of the ureter, in the general|, 
accepted terms, producing hydroureter and 
hydronephrosis, was present in only 3 cas: 
all of whom had an anomalous insertion of thi 
ureter. 

2. In the 12 remaining cases, the obstru 
tion was due to hypertrophy of the muscu 
coat of the ureter (longitudinal fibers). 
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aroused more interest in recent years 

than that of spinal (subarachnoid) 
anesthesia. The remarkable relaxation, the 
absence of interference by large distended 
loops of bowel, and the smooth postoperative 
course have greatly facilitated surgical pro- 
cedures especially within the abdomen and 
have made the surgeon accustomed to its use 
unwilling to return to other forms of anzsthe- 
sia. On the other hand, the almost traditional 
fear of its dangers and occasional mishaps have 
prevented its use by some and dampened the 
ardor of others who at first used it enthusias- 
tically. 

Corning (1885) was the first in our knowl- 
edge to produce subarachnoid anesthesia in 
dog and man. By injecting 3 per cent cocaine 
solution, he obtained anesthesia of the lower 
extremities and thought the anesthetic was 
carried into the cord by the circulation. Bier 
(1899) reported a series of 6 cases in which 
spinal anesthesia (cocaine) was used in clinical 
surgery for the first time. He and an assistant 
also tried it on themselves and described their 
sensations. Tuffier and Hallion (1900) stand- 
ardized the technique of clinical spinal anzs- 
thesia. Doenitz (1903), Klapp (1904), and 
Heineke and Laewen (1906) are others among 
the earlier investigators of this subject. 

The toxicity of cocaine solution retarded the 
general adoption of this mode of anesthesia 
and, even after the advent of the less toxic 
agents such as stovaine and novocain, it was 
used only sporadically due to the fear of re- 
actions which were imperfectly understood. 
From 1906 to 1928 occasional articles on the 
subject appeared in the literature, most of 
them clinical (Pauchet, 1920; Delmas, 1920; 
Soupalt, 1923; Babcock, 1925; Martin and 
Arbuthnot, 1926; Featherstone, 1924; Gray 
and Parsons, 1911; Ockerblad, 1927), a few 
experimental (Smith and Porter, 1915; Schilf 
and Ziegner, 1924; Bower, Wagoner, and 


Posused no subject in surgery has 


Clark, 1926); but this method of anesthesia 
was used routinely by only a few in this 
country and abroad. 

In 1928, Pitkin came forward with his “ con- 
trollable spinal anesthesia”’ involving the use 
of solutions lighter or heavier than the spinal 
fluid. This was the stimulus for numerous 
articles which in turn led to the widespread 
use of spinal anesthesia clinically. Among the 
articles appearing in 1928 were those of Koster, 
Evans, Labat, Leriche, Isenberger, and Rygh. 
Koster, using neocaine (novocain), advocated 
its use in surgery of the head, neck and thorax. 
Evans discussed the technique, and the treat- 
ment of complications. Labat, one of the 
pioneers in this field, also used neocaine aud 
emphasized the importance of the Trendelen- 
burg position to prevent anemia of the brain. 
Isenberger and Rygh discussed the untoward 
reactions, and Leriche the technique of admin- 
istration and control of reactions. These ar- 
ticles were followed in 1929 by those of Sise, 
Domenech, Koster, and Stout. 

In the last few years, we have found at- 
tempts to place the subject of spinal anesthe- 
sia upon a more rational basis by experimental 
investigation (Ochsner and Gage, 1930; Vehrs, 
1931; Ferguson and North, 1932; Bower, 
Clark, Wagoner, and Burns, 1932; Cotui and 
Standard, 1932; Seevers and Waters, 1932). 
The present study was undertaken several 
years ago in an attempt to throw some light 
upon some controversial questions regarding 
this method of anesthesia. We were partic- 
ularly interested in the following points: the 
distribution of the anesthesia in relation to 
the volume and concentration of the ansthet- 
ic solution, and to the position of the patient; 
the behavior of the blood pressure with special 
reference to the cause, prevention, and treat- 
ment of its fall; the cause of death following 
spinal anesthesia with special reference to the 
relation of blood pressure decrease to respira- 
tory failure, and to the prevention of these; the 
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TABLE I.—EFFECT OF VOLUME ON SPREAD OF 
DYE IN CADAVERS, HORIZONTAL POSITION 


Upper level 


spinal fluid retake 


injected injection (cm. water) 


C.cm. | 


eee 
Site of | Pressure of 
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TABLE II.—EFFECT OF POSITION ON SPREAD OF 
DYE IN CADAVERS 


| 

Pressure | 

of spinal 

fluid (cm. 
water) 


Upper 
level of 
stain 


Site of 
injec- 
tion 


C.cm. 


oer 
injected Position 





Horizontal 





Horizontal 


Horizontal 











| Horizontal 

| Head lowered 

| Injection 

Head lowered ait 
Injection 





Head lowered a 
injection 








Brain stem 








effect of spinal anesthesia upon intestinal 
tone and motility with special reference to the 
mechanisms involved and the clinical applica- 
tions. The methods of study included injec- 
tion of cadavers, clinical observations, and 
animal experimentation. 


DISTRIBUTION OF ANZSTHESIA 


Cadaver experiments. Method: In order to 
simulate living conditions within the sub- 
arachnoid space as nearly as possible, it was 
first filled through a lumbar puncture needle 
with normal saline solution until the pressure 
as recorded on a water manometer registered 
somewhere between 13 and 130 millimeters of 
water. A dye (Loeffler’s methylene blue) was 
then injected through the same needle and the 
brain and cord were later exposed to determine 
its distribution. The conditions of the experi- 
ments were varied as to the site of injection 
(first, second, or third lumbar interspaces) ; the 
volume injected (1, 2, 4, 6, or 8 cubic centi- 
meters) ; whether the solution was reinjected or 
not; and the position on the table (horizontal, 
head raised, head lowered before injection, or 
head lowered after injection); only one factor 
being varied at a time. 

In a series of 38 cadavers, many individual 
variations as to these points were found but 
the following generalizations can be made. 
The upward spread of the dye was directly 
proportional to the volume injected (Table I). 
Aspiration and reinjection were equivalent to 
injection of a larger volume without reinjec- 


Head lowered 
| before injecti: 





4T | Head lowered 
before injecti 





6C_ | Head lowered { 
before injectic 





14 7C | Head lowered 40° 
| before injection 

















12T | Head raised 


32 2 x 2 





tion but were not as effective in spread as when 
the larger volume was injected at one time. 
The extension upward increased with depres- 
sion and decreased with elevation of the head 
of the table, the amount being proportional to 
the degree of angulation (Table II). Varying 
the site of injection one or two spinal segments 
had only slight effect upon the spread, the 
difference usually equalling the distance be- 
tween the points of injection, and sometimes 
being more than balanced by other factors 
(Table III). Variations in the amount of pres- 
sure existing within the subarachnoid space 
within the limits of normal living conditions 
(13 to 130 millimeters of water) seemed to 
have little or no effect on the extension of tlic 
dye, although it is conceivable that excessive 
pressures might retard and lowered pressures 
accelerate the diffusion (Tables I, IT, and II! 
These generalizations represent tendencics 
only, for individual variations and exceptions 
were frequent making it impossible accurate! 
and definitely to foretell the spread in any given 
case—rather one could but approximate t)ic 
tendency in relative terms. 

Clinical observations. In a series of 155 
spinal anesthesias given at the University 
Hospital, careful checks were made of the 











rs 








weight of novocain (or neocaine) given, the 
volume of spinal fluid in which it was dis- 
solved, the site of injection, the position of 
the patient, the height of anesthesia (an- 
algesia), the pulse, the blood pressure (be- 
fore and several times during the course of the 
anesthesia), the reactions, and finally the 
medication (if any) given (Table IV). For the 
moment we are concerned only with the height 
of anesthesia in relation to volume, weight 
concentration), position of the patient, and 
site of injection. Stout (1929) has published 
charts giving definite levels of anesthesia for 
certain volumes and concentrations of solu- 
tion. Our work has shown that, although cer- 
tain generalizations can be made, any accurate 
prediction as to the level of anesthesia under 
given conditions is impossible. As in the 
cadaver experiments, the most striking obser- 
vation was the great variability in individual 
cases. For instance, in this series, injections of 
4 cubic centimeters reached anywhere from 
the tenth thoracic segment to the brain stem, 
3 cubic centimeters from the twelfth thoracic 
to the first cervical, 2 cubic centimeters from 
the tenth thoracic to the first cervical, and 1 
cubic centimeter from the twelfth thoracic to 
the first cervical segments. Furthermore, the 
average for each of these volumes was about 
the same: fifth, fourth, fourth to fifth, and 
fourth to fifth thoracic segments, respectively. 
This would indicate that, within a limited 
variation, the level of anaesthesia was inde- 
pendent of volume in spite of the mechanical 
mixing. However, when one used enormous 
volumes (6 to 8 cubic centimeters or more) or 
if one reinjected several times, noticeable in- 
crease in anesthesia level resulted (Table IV). 

If the level of anesthesia is now checked 
against the weight of novocain used, marked 
individual variations are again seen. For 
instance, 300 milligrams reached anywhere 
from the seventh thoracic segment to the brain 
stem, 200 milligrams from the tenth thoracic 
to the brain stem, and 150 milligrams from the 
twelfth thoracic to the eighth cervical seg- 
ments. However, here the averages were 
much more distinctive, that for 300 milligrams 
being seventh to eighth cervical, for 200 milli- 
grams fourth thoracic, and for 150 milligrams 
lilth to sixth thoracic segments. Again, the 
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TABLE III.—-EFFECT OF SITE OF INJECTION ON 
SPREAD OF DYE IN CADAVERS 














: +: Pressure of . 
J C.cm. Site of : : Upper level ae 
No May ae Me Pe spinal fluid pee Position 
injected | injection (can. wetaa’ of stain 
37 2 1-2 L 6 oT Head 
lowered 
30 2 2-3 L 10 oT Head 
| lowered 
35 2 3-4 L 8 st Head 
| lowered 
33 2 1-2L | 6 8T | Horizontal 
ee Ee Ee Miers 
34 | 2 a-3L | 8 9 T | Horizontal 
27 | 2 | 34L | | tk Horizontal 


sab | | 12T | Horizontal 
average weight of novocain for each of the 
common volumes used (4, 3, 2, and 1 cubic 
centimeters) was about the same (190, 175, 
192, and 190 milligrams, respectively). This 
would indicate that the level of anesthesia 
was proportional to the concentration of solu- 
tion as long as the volume was within the 
range of 1 to 4 cubic centimeters. To put it 
another way, although the level of anesthesia 
in any given case can not be accurately fore- 
told for any given dosage (volume and weight), 
one can expect higher levels (cervical or above) 
by means of greater mechanical mixing (vol- 
umes over 4 cubic centimeters or reinjection of 
smaller volumes) or by higher concentration 
of solutions (300 milligrams or more) or by 
both; whereas dosages of 150 to 200 milligrams 
dissolved in 1 to 4 cubic centimeters of spinal 
fluid may be expected to reach to the mid- 
thoracic region, although individual cases may 
go considerably higher or lower. This tendency 
of moderate dosages to remain below the mid 
dorsal region, we believe to be a definite safety 
factor as we shall attempt to bring out later. 
Effect of position on the level of anesthesia. In 
most of our clinical cases the head was lowered 
after injection, in some before injection, and in 
a few it was raised after injection. Taking into 
consideration the wide variations in levels in- 
dependent of position, there is still evidence to 
corroborate the conclusions arrived at in our 
cadaver experiments: that the upper level of 
anesthesia is increased by lowering (more so 
before injection) and decreased by raising the 
head of the table (Table IV). If one desires to 
limit the spread of anesthesia after injection, 
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it is best to maintain the horizontal position 
for 5 or 10 minutes, after which the anesthetic 
solution is presumably fixed by the nervous 
tissue and little or no additional spread takes 
place. The head may then be lowered to over- 
come the effects of any fall in blood pressure. 

Relation of the site of injection to the level of 
anesthesia. Most of our clinical cases were in- 
jected in the first, second, or third lumbar inter- 
spaces. Within these limits no definite effect 
upon anesthesia level was noticeable or if 
there were any it was so slight as to be over- 
shadowed by the greater individual variations 
noted in these cases. However, greater varia- 
tions in the position of the injection (such as 
mid dorsal) would no doubt show definite dif- 
ferences in anesthesia level, the amount de- 
pending upon the height of injection. These 
findings are again in accord with those noted 
in our cadaver experiments. 

Distribution of anesthetic solution in labo- 
ratory animal experiments. In order to de- 
termine the course taken by an anesthetic 
solution injected subarachnoidally, a series of 
experiments was made, cats, rats, dogs, and 
rabbits being used. In all, 18 cats, 15 rats, 2 
dogs, and 19 rabbits were used. At first an 
attempt was made to inject through the un- 


broken skin but, due to the uncertainty of this 
method, it was replaced by laminectomy and 
subsequent injection under direct vision. Two 


per cent novocain solution, colored with 
methylene blue so that the distribution could 
be determined postmortem, was injected in 
various volumes. Following are a few of the 
typical protocols. 

Cat 11. Ether anesthesia was administered only 
sufficient to allow laminectomy in the upper lumbar 
region. One half cubic centimeter novocain methyl- 
ene blue solution was injected subarachnoidally at 
9:45 a.m. Analgesia was effected to upper cervical 
region at 9:50 a.m. Another half cubic centimeter 
was injected at 9:55 a.m. Animal died one half 
minute later, respiration ceasing first and then the 
heart gradually failing. At postmortem examination 
a blue stain was noted around the entire cord and 
spinal nerve roots, on all of ventral surface of medulla 
but only on the inferior half of the dorsal surface (in 
cisterna magna), on the entire ventral surface of the 
brain stem covering all the cranial nerves as far as 
the olfactory nerve. Section of cord, medulla, brain 
stem, and spinal nerve roots at various levels showed 
no penetration of color into the substance of the 
nervous tissue. 
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Rat 1. Ether anesthesia was administered to allow 
laminectomy in the upper lumbar region. Injection 
of 1 cubic centimeter of novocain methylene bluc 
solution was done subarachnoidally. Sudden res 
piratory death occurred during injection. At post 
mortem examination a blue color was noted around 
the entire cord, all spinal nerve roots, the enti: 
brain, and all the cranial nerves. Sections failed (v 
show color within nervous substance. 


These experiments showed the usual course 
of the solution as extending upward aroun! 
the cord and nerve roots, then around the 
medulla following first along the ventral su 
face of the medulla and brain stem, surroun: 
ing the cranial nerve roots, and to a lesser 
extent along the dorsum of the medulla. With 
increasing volume, the dorsum of the upper 
medulla, cerebellum, and cerebral cortex were 
finally reached in the order named. If the ex 
tension of the color were an indication of the 
extension of the novocain itself, the failure of 
the blue to penetrate the nervous substance 
was not in accord with the production o/ 
anesthesia and with the death of the anima! 
That the novocain penetrated further into the 
nervous tissues than the dye with which it was 
in solution was the inevitable conclusion. ‘To 
obtain direct evidence of this as well as to 
determine the exact distribution within th: 
nervous tissues, a method of recognizing novo 
cain within the substance of the latter was 
sought. This was accomplished with the aid o/ 
Dr. Meyer Beber, of the department of Bio 
chemistry at the University of Nebraska, 
College of Medicine. A brief description of the 
method follows: 

Diazo color reaction for novocain within th 
tissues. Two per cent novocain solution (un 
colored) is injected subarachnoidally in the 
experimental work. At autopsy the brain anc! 
cord with as much of the cranial and spina! 
nerve roots as possible are removed and place: 
into a beaker of cold 5 per cent sodium nitrit: 
solution. After a few minutes hydrochlori 
acid (one-tenth dilute) is added in the propor 
tion of one of the latter to five of the forme 
solution. This liberates nitrous acid which i: 
turn diazotizes the novocain. It is essentia! 
that the solution be kept cold for this reactior 
After 5 minutes, the specimens are washed i! 
distilled water and transferred to a 5 per cen! 
alcoholic solution of beta naphthol. The tissu: 
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Fig. 1. Drawings of transverse sections of cord, medulla, and nerve roots of rat, 
showing penetration of novocain solution into nervous tissue as indicated by the Diazo 
color reaction. A, Thoracic cord (X8); B, cervical cord (X8); C, open portion of 
medulla (8); D, open portion of medulla, a little higher than C (X8); £Z, ccntrol 
nerve root (X32); F, nerve root showing Diazo reaction (X32). 


containing novocain takes on an orange red 
color which is greatly intensified by transfer- 
ring to a weak solution (2 per cent) of sodium 
hydroxide. The color fades if placed in water 
or carried through the usual solutions used in 
preparing paraffin sections. For section work 
it was found best after bringing out the color 
reaction to fix the tissue in 10 to 20 per cent 
formalin for 15 to 20 minutes, freeze, and cut 
thick (50 «). Control experiments, in which 
either distilled water was injected into the 
subarachnoid space or no injection made at all, 
failed to produce a similar color reaction when 
subjected to the same process. The following 
protocols are typical of those experiments in 
which this method was used. 

Ral 3. Ether anesthesia was given only suflicient 
to allow laminectomy in the upper lumbar region. 
One half cubic centimeter of 2 per cent novocain 
solution was injected into the subarachnoid space. 
Sudden cessation of respiration was followed shortly 
by death during last part of injection. The brain, 
cord, and nerve roots were removed and tested for 
novocain by the method described above. Grossly 
the typical orange red color covered the entire cord, 
all the spinal nerve roots, the entire brain including 
even the dorsum of the medulla, cerebellum, and 





cerebral cortex, and all the cranial nerves. Frozen 
sections showed the color penetrating the substance 
of the cord and the brain for a variable distance 
(approximately 14 millimeter), and extending com 
pletely through the nerve roots (Fig. 1, a, b, c, d, 
eG, F). 

The open portion of the medulla (where the 
respiratory and vasomotor venters are supposedly 
located) was stained well into the substance but the 
uppermost portion, under cover of the cerebellum, 
was not stained on the dorsum, there apparently 
being a sharp dividing line produced by a membrane 
(pia) separating the fourth ventricle from the sub- 
arachnoid space. Possibly the larger amount of 
spinal fluid in the fourth ventricle so diluted the 
penetrating novocain as to make its color reaction 
invisible. 

Rat 11. The same procedure was used. One cubic 
centimeter of 2 per cent novocain solution was 
injected into the subarachnoid space. The animal 
died suddenly after % cubic centimeter was injected, 
the respiration ceasing first. The brain, cord, and 
nerve roots were treated as stated to bring out the 
color reaction. Grossly the orange red color was 
heavy around the entire cord, spinal nerve roots, 
ventral surface of the medulla and brain stem, and all 
the cranial nerves. It was lighter over the dorsum of 
the medulla and very faint over the dorsum of the 
cerebellum and cerebral cortex. Sections showed a 
penetration into the nervous tissue similar to that in 
rat 3. 
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Mgm 
novoca 


in 


Vol. 
c.cm. 





Position 
of patient 


Anesthesia 
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TABLE IV.—CLINICAL CASES 


Pulse 


Blood pressure 





1. Salpingectomy 


4 


1.b. 


2T 


130/78-110/70-88/65-120/70 





. Appendectomy 


4 


st 


84-78-70 


128/78-100/56-90/48-100/50 





3. Appendectomy 


2T 


142-102-96 


122/70-100/60-98/64 





. Appendectomy 





4T 


90/70 





5. Appendectomy 


10 T 





. Appendectomy 


2T 


112-148 


112/42-88/58 





. Perineorrhaphy 


ey 


11 2-72-96 


120/76-70/50-120/84 





. Hammer toe 


10 T 


80-88 


128/86-140/82-126/76 





. Appendectomy 


7T 


80-100-84 


110/80-128/84-122/76 





. Appendectomy 


2T 


82-108-88 


134/70-100/54-120/70 





. Patellar suture 


2T 


80-78-96-64 


110/60-86/52-104/66 





. Hemorrhoidectomy 


sT 


80-78-80 


120/90-110/70-90/70 





. Cholecystectomy 


10 T 


110-160 


118/75-117/75 





. Hemorrhoidectomy 


aT 


80-90-126 


96/60-110/70-75/54 





Herniorrhaphy 


2T 


92-78-74 


130/78-98/66-96/60 





Appendectomy 


6T 


78-96-84 


88/70-102/66 





Hysterectomy 


7T 


80-70-90-60 


106/72-130/74-106/60 





Gastro-enterostomy 


7T 


56-76-66-72 


82/48-112/64-98/52 





. Cystotomy 


9T 


90-90-100 


180/90-160/90-160/90 





. Suspension 


aT 


86-76-74 


84/62-80/60-82/60 





. Herniorrhaphy 


aT 


79-75-75 


120/75-100/60-105/70 





. Wound suture 


7T 


100-120-140 


135/85-105/80-150/90 





. Appendectomy 


at 


65-80 


115/80-130/90 





. Herniorrhaphy 


5T 


80-65 


130/80-120/70-110/70-106/60 





. Appendectomy 


at 


80-100 


128/80-138/80-90/60-100/60 





. Herniorrhaphy 


7T 


80-100-80 


130/70-95 /60-70/50-70/40-80/50-85/55 





. Herniorrhaphy 


7T 


80-60-75 


130/80-60/40-70/40-80/50 





. Appendectomy 


7T 


100-120-110 


11§/70-135/70-115/70 





. Open reduction 


12T 


70-70-70 


120/70-130/70-130/70 





. Appendectomy 


12T 


125-128-100 


125/70-115/70-98/70-85/55 





. Urethrotomy 


10 T 


79-75-70 


125/70-130/80-130/70 





. Appendectomy 


2T 


90-100-78 


120/80-100/70-75/40 





33. Bunion 


34. Cystotomy 


. Appendectomy 





. Drainage 


3T 


80-70-65 


130/80-120/60-120/60 





1T 


116-100-80 


125/70-90/60-100/60 








"te 


66-66 


115/70-125/80-115/70 





oT 


116-112 


120/78-112/72 





. Appendectomy 


5T 


76-60-64 


92/50-100/55-110/72 





. Appendectomy 


oT 


106-98 


120/84-130/70 





. Appendectomy 


90-100-90 


130/80-115/60 





8T 


72-84 


80/38-102/76 





2T 


88-120 


126/64-112/64 





7T 


88-68 


110/72-98/60 





. Cystotomy 


7T 


104-100 


138/84-118/74 





. Cystotomy 

















6T 





120-104 





1§2/100-124/70 
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IV.—CLINICAL CASES—Continued 


Position 
of patient 


Anesthesia 


level Pulse 


ANASSTHESIA 


Blood pressure 





Appendectomy 


150 


4T 132-96 





Appendectomy 


150 


1112-60-76 


124/70-90/56 


90/60-100/60 





Hemorrhoidectomy 


15° 


2-90 





\ppendectomy 


1590 


114-100-128 





\ppendectomy 


150 


148-160-108 





Hysterectomy 


150 





Appendectomy 


150 


112-106-114 


80-11 2-96 





». Hysterectomy 


150 





Hysterectomy 


150 





5. Appendectomy 


150 





55. Drainage 


150 


72-04-04 





36. Drainage 


150 





$ . Appendectomy 


150 


80-7 


64-60 





. Appendectomy 


150 


116-112 





. Suspension 


72-108-92 





. Appendectomy 


84-104-72 





. Appendectomy 


160-100-92 





. Hysterectomy 


128-140-152 





. Perineorrhaphy 


160-112 





. Herniorrhaphy 


120-70 





. Salpingectomy 


108-136-72 





. Herniorrhaphy 


136-132-108 





. Cholecystectomy 


60-50-60 





. Appendectomy 


84-72-72 





. Amputation 


80-93-85 





. Perineorrhaphy 


80-75-85 





. Appendectomy 


60-72-66 





. Appendectomy 


60-66-66 





. Anal repair 


100-138-72 





74. Perineorrhaphy 


100-108-102 


‘100/62-112/78 

' $38/6§-110/60-128 

sere /58-1 28 62-1 a 

naa iiecria nees bacon 33 


100/64-94 60-190 82 
“108, 78-05 80 4/70 : 
110/70-110/70 
ta 80 140 80 

$40, do-t 30 1S 


140/90-130//85 
118/78152/85 
"325/65-105 nO-42 
140/80-108 basi a 68 
“110/65-106/62 
"1410/74-90 62-70/60 


152/90-120 


08/65-04/68 — 
—_ 
136/80-78/40-106/60 


} 
96/64-78/46-80/50 


330 8-1 38 80-1 36/78 
| 320/975-1183 78-115 75 
"115/85-120/80 

128/52-110/60-122/78 


128/52-110/60-118/76-122/78 
140/72-110/76-94/60-102/68 


116/76-124/94-108/82-112/86 





. Appendectomy 


74-80-76 


122.78-138/64-118/68 





. Perineorrhaphy 


98-85-06 


140/g90-145/95-142/100 





. Cholecystectomy 


84-140-128-92 


130/90-112/76-126/76 





. Suspension 


84-120-80 


102/74-100/66-110/70 





. Hysterectomy 


92-64-68-60 


92/60-86/64-84/64 





80. Hysterectomy 


132-96-100 


154/80-122/72-128/58 





760-100-100 


130/85-150/90-140 





2. Appendectomy 


70-70 





. Appendectomy 


72-85-85 


124/84-100/60-130/80 





34. Salpingectomy 


86-100-85 


120/56-114/60-120/60 





35. Appendectomy 


124-108-104 


110/80-108/78-100/80 





36. Herniorrhaphy 


60-65-56 





90/60-106/60-96/60 





37. Appendectomy 


88-72-68 


130/69-146/88-136/74 





38. Cholecystectomy 




















95-50-60-100 160/90-180/60-200/70-130/70 
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TABLE IV.—CLINICAL CAS 


Mgm. ’ol. Position Anesthesia 


Patient and operation | gamete ive of patient Laval Pulse Blood pressure 





89. Herniorrhaphy 2 4 _. 4T 72-100-120 140/80-70/60-120/60 


90. Appendectomy 3 a. 4T 65-120-100 110/70-85 /60-90/60 








o1. Appendectomy a. 4T 75-90-90 110/70-85/60-115/70 





92. Appendectomy i a. 4T 80-100 130/90-145/100 





93. Salpingectomy 2 ‘ ia. 2T 70-90-65 95/60-80/50-125/70 





94. Herniorrhaphy aie 8T 60-100-80 180/80-120/80-130/80-210/90 





05 d es 4T 80-100-80 115/75-130/80-130/90 











06. a. 90-100-110-90 | 130/75-80/60-100/60-150/80 





7. Skin graft im. 2T 80-70-60 140/90-120/90-120/80 


98. Salpingectomy a. 70-90-7 105/70-140/90-115/80 











99. Colostomy -. 4 60-60-60 100/60-95 /60-100/60 


100. Exploratory d a. 80-84-85 140/80-80/50-95/70 











1o1. Suspension 2 a. he 60-84-72 90/60-100/70-94/64 


102. Cholecystectomy a 96-60 130/80-76/— 








103. Hysterectomy 2 r% 7 140-76-106 162/115-85/75-98/75 
. Cholecystectomy 2 ‘ re 7 96-104-80 114/76-148/94-102/70 


105. Appendectomy a. 86-79 150/85-110/75-100/75 














106. Hysterectomy mis ; 120-88 144/90-126/87-110/70-118/76 


107. Prostatectomy a. ‘ 104-76-76 124/84-74/56-60/—-82/68 











108. Herniorrhaphy | 4.5 A. 100-76-132 124/70-90/60-94/62-126/80 


109. Perineorrhaphy a. y 85-100 110/65-102/75 





110. Salpingectomy 2 ie. 100-95-88 100/55-70/40-85/55-92/50 








111. Hysterectomy ry ‘ 88-120-100 140/80-80/70-90/70-130/80 





112. Appendectomy : a. Q0-100-90 140/105-110/85-118/84 





113. Suspension a. 7 84-96-88 97/58-105 /60-98/62-100/66 


114. Hysterectomy . as at 72-108-92 90/60-72/58-130/90 








115. Herniorrhaphy a. 68-88-72 135/90-112/76-158/95-118/82 





116. Cholecystectomy . a. 76-116-68 100/80-72/50-78/60 





117. Cholecystectomy 7. a. 116-92-120 100/70-92/70-90/55 
118. Perineorrhaphy “ a. 120-116-80 138/88-118/68 


119. Salpingectomy : a. 7 116-120-104 100/70-80/55-106/80 

















120. Salpingectomy ry 1 104-92 112/78-105/70-118/78 





121. Drainage : a. 108-120-92 100/60-60/46-48/42 





122, Curettage : a. 2 88-84 80/50-85/52 








123. Salpingectomy 2 a. 100-92-88 120/84-136/94-120/86 


124. Appendectomy a. r 88-136-124 115/76-135/80-132/74 








125. Appendectomy r ry 100-108 100/68-90/64 
PF 


126. Cholecyste y d ; 96-78 160/100-84/62 





127. Herniorrhaphy 3 | ss Brain stem | 84-156-90 102/64-138/106-92/72-110/90 

















128. Herniorrhaphy 3 | y a. 6T 80-78-80 142/90-90/70-115/70 








129. Rib resection : 3 a. Brain stem | 80-64-66 78 /60-72/60-60/42-74/54 











131. Interposition a. S 80-70 160/90-80/50-75/45-40/— 








130. Perforated ulcer : a. 4T | 115-140-150 130/75-95/65-100/65 


80-90-100 _ | _110/70-104/80-150/110-135/100 





132. Salpingectomy —S — oe L : anda 1 T 
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TABLE IV.—CLINICAL CASES—Continued 





Position 
of patient 


la. 


Patient and operation 





Hysterectomy 
\ppendectomy 


1 Hysterectomy 
Hysterectomy 
Salpingectomy 


§. Hysterectomy 
o. Hysterectomy 
>. Hysterectomy 


i1. Jaw abscess 


I4 

14 ‘Cholecy stectomy 
144. Exploration 
145 Cesarean section 


146. Perineorrhaphy 


147. Hysterectomy 





148 Salpingectomy 
140. Appendectomy 

150 Appendectomy 
151 Herslowheshy 


152. Suspension 
153. Hysterectomy 





154. Hysterectomy 


la. | 








155. Osteotomy | 
la. 





1.b.—Head lowered before injection. 


These experiments show the same general 
distribution as seen in those in which methyl- 
ene blue was used as the coloring agent, but in 
addition indicate that the anesthesia may be 
the result either of action upon the nerve roots 
or upon the sensory tracts within the cord and 
brain. They also show the possibility of the 
anesthetic solution reaching the vital medul- 
lary centers if sufficient volume is used. 


THE BLOOD PRESSURE IN SPINAL ANASSTHESIA 

The most disconcerting complication of 
spinal anesthesia has been the marked fall in 
blood pressure which so often occurs. The real 
cause of this fall has been the subject of con- 
siderable controversy. Doenitz (1903) and 
Klapp (1904) thought it due to the absorption 
of the drug into the circulation. Tuffier and 
Hallion (1900) thought it due to action on the 
cord or nerve roots since they noted rise in 
blood pressure from stimulation of the periph- 


Head lowered after injection. _r.a. 


Anesthesi 
” ood ” Pulse Blood pressure 


a 80-90-80 


Q0-100/80-85 /60-90 /50 


Q0-60-70 Q0-90/50-105/70 


70-80-85 80-70/50-60-80/50-150/80 


108-62-92 90-86 /58-70/40-86/60 


I10-1 20-130 80-96/60-1 20/80 


68-104-92 85-102/80-112/76-1060/72 


122-80-112 85-104/75-130/85 
| 


124-146-116 32/80-142/82-126/84 


Brain stem | 70-70 22/85-105/75-80/50 


aT 94-80-105 96-100/79-85 /62-92/70 


“4g & 88-08 78-85 /60 


Brain stem | 64-68 60-86 /50-86 /52 
116-g6-120 64-90 /42-130/58 


144-90 2/06-115 /62 


62-9Q0-105 80-140/80-134/70 
68-72-72 | 100-130/98-140/90 


60-106-80 62-98/58-110/78 





84-106-102 2/68-128/g0-102/76-90/60 


5! ig | 86-72-60 /78-98 /56-184/98 


2T | 135-144 | 110/66-102/66 


Head raised after injection. 


eral nerves (splanchnics) after the adminis- 
tration of spinal anesthesia. 

Heineke and Laewen (1906) found with 
subarachnoid injections of cocaine an im- 
mediate, intensive, long lasting fall in blood 
pressure and frequently immediate death; 
with intravenous injections an immediate but 
short fall in blood pressure and only with the 
largest doses death. Intramuscular injections 
produced no noticeable changes in blood pres- 
sure. They placed a ligature about the upper 
thoracic cord and found only slight fall in 
blood pressure following injection below the 
ligature but intense fall (30 to 50 per cent) and 
death following injection above the ligature. 
They concluded that the drop in blood pres- 
sure was due to direct action upon nerve cen- 
ters rather than to absorption of the drug into 
the circulation. Smith and Porter (1915) 
thought the drop due to paralysis of the 
splanchnics, not to paralysis of the bulbar 
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Fig. 2. Tracings showing independence of the fall in blood pressure and changes in costal respirations following 


subarachnoid injection of novocain solution. Dog. 


vasomotor centers, since they found the great- 
est percentage fall when the anesthetic was 
confined to the thoracic as compared to the 
cervical and lumbar regions. 

Schilf and Ziegner (1924) injected sub- 
arachnoidally the various regions of the cord 
isolated by ligatures and found only slight fall 
in blood pressure with injections of novocain 
confined to the lumbar region but a much 
greater fall (still compatible with life) with in- 
jections confined to the thoracic region. In- 
jections above the upper thoracic region caused 
the animal to stop breathing, the blood pres- 
sure remaining up for a minute or so and death 
ensuing unless artificial respiration was in- 
stituted. They concluded that the fall was due 
to action upon the preganglionic fibers of the 
thoracic region (splanchnics). Ferguson and 
North (1932) found only slight drop in pres- 
sure by sectioning the splanchnics and the 
usual profound fall by subarachnoid anzsthe- 
sia following section. By injection of novocain 
solution subarachnoidally below a ligature 
placed at the level of the fifth thoracic seg- 
ment they found only a moderate decrease in 
blood pressure (19 per cent); whereas injec- 
tion above the ligature produced a most in- 
tense fall (37 per cent additional or 56 per cent 
in all). Kremer and Wright (1932) found 
similar results from sectioning the splanchnics. 
Bower, Clark, Wagoner, and Burns (1932) also 


found the greatest fall in blood pressure with 
injections into the upper thoracic and cervical 
regions, but explained its occurrence by the 
interference with respiration and the loss o/ 
the sucking action of the chest upon the right 
side of the heart—the marked fall in blood 
pressure being then due, according to them, to 
myocardial failure instead of vasomotor para! 
ysis. A somewhat similar view was express‘! 
by Seevers and Waters (1932). Cotui and 
Standard (1932) found direct paralysis o/ 
respiratory and vasomotor centers by cisternal 
injections of small quantities of novocain 
solution. 

Out of this maze of evidence one fact stancs 
forth; the effect on the blood pressure is due to 
local action upon the nerve roots, cord, or 
medulla and not to absorption into the circula 
tion, since much larger doses than are used i) 
spinal anesthesia are necessary to produce 
even slight fall in blood pressure when in 
jected intravenously. Whether this effect |: 
due to paralysis of the vasomotor center in th: 
medulla, or vasomotor fibers within the cord or 
nerve roots, or whether it is secondary to my: 
cardial weakness resulting from interferen: 
with respiratory movements by the action « 
the anesthetic on intercostal or phreni: 
nerves, are questions in which we were pa! 
ticularly interested and have attempted ‘ 
answer by animal experimentation. A series ©: 
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2 dogs and 17 rabbits were used for this pur- 
pose. We first wished to test out the theory of 
the fall in blood pressure being due to cardiac 
weakness resulting from interference with 
respiration. The following are a few typical 
protocols. 


Dog 1. Ether anesthesia, just sufficient to permit 
the necessary surgical procedures. The right carotid 
artery was cannulated and connected with a mercury 
manometer, the pointer of which was made to record 
upon a kymographic drum. Costal respirations were 
also recorded by means of a pneumograph and air 
tambour. A laminectomy was done in the upper 
lumbar region, thus exposing the dura. With a fine 
needle and Luer syringe, 2 cubic centimeters of 2 per 
cent novocain solution colored with methylene blue 
were injected into the subarachnoid space, the 
needle being pointed cephalad. There was consider- 
able leakage around the needle so that only a part of 
the solution entered the subarachnoid space. After 
ashort latent period there was a gradual fall in blood 
pressure, the respirations remaining unchanged. 
Five minutes later an additional 2 cubic centimeters 
were injected (again with leakage). This was fol- 
lowed by an additional but still gradual fall in blood 
pressure, the respirations still remaining about the 
same. Finally when the blood pressure reached 40 
millimeters of mercury, the respiratory movements 
showed a slowing and decrease in amplitude, and at 
20 millimeters stopped completely. Since the fall in 
blood pressure preceded by a considerable period any 
change in the respirations, it is difficult to see how 
the latter could be responsible for the fall noted in 
this case (Fig. 2). 

Rabbit 4. Urethane and morphine anesthesia. 
The trachea was cannulated and artificial respiration 
carried on throughout the experiment. Laminectomy 
was done in the lower thoracic and upper lumbar re- 
gions and 1 cubic centimeter of 2 per cent novocain 
colored with methylene blue was injected cephalad 
into the subarachnoid space. There was slight 
leakage about the needle. The typical fall in blood 
pressure took place (Fig. 3) in spite of the fact that 
artificial respiration was carried on, preventing any 
possible myocardial weakness due to interference 
with respiration. In fact, Bower, Clark, Wagoner, 
and Burns (1932) in their own experiments with 
myocardiographic tracings used artificial respiration 
and got the usual fall in blood pressure with spinal 
anesthesia, making it difficult to see how the fall 
could be due to respiratory difficulty. In addition, 
the fall in pressure in their experiments occurred 
before changes in myocardiographic tracings, in- 
dicating independence of etiology. 


The results in these experiments make un- 
tenable any theory placing the mechanism of 
blood pressure fall upon a basis of myocardial 
weakness, resulting from interference with 


Fig. 3. The fall in blood pressure following a sub- 
arachnoid injection of 1 cubic centimeter of 2 per cent novo- 
cain solution in a rabbit under artificial respiration. 


respiration. That the latter occurs in spinal 
anesthesia, we agree (see below), but only in a 
concomitant relation to blood pressure fall 
rather than in one of cause and effect. We also 
grant that, with complete cessation of respira- 
tion, there is an additional sharp drop in blood 
pressure (after a preliminary anoxemic rise) 
due to cardiac failure, but this is a terminal 
phenomenon and not the ordinary fall com- 
patible with safe anesthesia. Since in the ex- 
periments enumerated, there were also no ap- 
preciabie changes in total blood volume, the 
usual fall in blood pressure must have been 
due to reduction in peripheral resistance, 
which means that the anesthetic must have 
affected the vasomotor system. The only parts 
of the latter system accessible to the anzsthet- 
ic solution are the vasomotor center in the 
medulla or the vasomotor fibers within the 
cord or nerve roots. That it is possible for a 
solution to reach the interior of the cord and 
medulla as well as of the nerve roots has been 
demonstrated by our diazo test for novocain. 
In either event, the effect must be upon the 
medullary center or upon the preganglionic 
sympathetic fibers. This means that it is still 
possible after spinal anesthesia to produce 
vasoconstriction and rise in blood pressure by 
stimulation of the postganglionic fibers or 
myoneural junctions, as with the use of eph- 
edrine or adrenaline. Figure 4 is a record of 
an experiment demonstrating this latter point 
experimentally in animals. In our clinical 
cases are numerous examples of rise in blood 
pressure when adrenaline was injected follow- 
ing marked fall during the course of spinal 
anesthesia (Cases 1, 7, 10, 11, 22, etc., Table 
IV). 
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Fig. 4. The effect of an intracardiac injection of 0.2 cubic 
centimeter of 1:1000 solution of adrenaline chloride upon 
the blood pressure which had fallen to 24 millimeters during 
spinal anesthesia. Rabbit. 


Boshamer (1925) has sectioned the white 
rami communicantes in the frog and noted 
dilatation of the peripheral vessels innervated. 
This is a most difficult procedure in the usual 
laboratory animals—the difficulties of expo- 
sure and recognition making it unfeasible. 
Instead, we have sought the accessible pre- 
ganglionic fibers in our rabbit experiments. 
The animals were anesthetized with urethane, 
which according to Heineke and Laewen(1906) 
does not affect the respirations, and morphine, 
and the carotid artery cannulated for blood 
pressure recording. Artificial respiration was 
used throughout in some animals, in others 
only when the respirations became depressed. 
The sympathetic chains in the neck and the 
splanchnics in the abdomen, both made up 
largely of preganglionic fibers, were exposed. 
We tried, but abandoned as unsatisfactory, 
the posterior approach for exposure of the 
splanchnics as described by Ferguson and 
North (1932). It is almost impossible by such 
a method to be certain of exposing the proper 
structures and the procedure possesses no 
advantage over high abdominal approach. In 
addition, the upper thoracic sympathetic 
chains were exposed by resecting a part of the 
chest wall on each side. These chains, of 
course, contained both preganglionic and post- 
ganglionic fibers. The effect upon the blood 
pressure of stimulating and sectioning these 
was noted as was also the effect of spinal 
anesthesia, induced after sectioning. 

The results (Fig. 5) were quite definite, 
though sometimes slight or moderate in 
degree. Stimulation of either preganglionic 
or postganglionic fibers caused a constriction 
of the peripheral vessels (ear vessels in case of 


cervical sympathetics) and a rise in blood 
pressure, and section of these nerves produced 
a corresponding dilatation and fall, a latent 
period of variable length first ensuing. After 
the cervical, splanchnic, and upper thoracic 
chains were sectioned and a spinal anesthetic 
then given, there occurred an additional, more 
marked, but gradual fall in blood pressure, 
indicating that additional vasoconstrictor 
fibers were reached by the anesthetic that 
were not caught in the sections. Whether the 
action of the novocain be upon the pregang- 
lionic vasoconstrictor fibers within the nerve 
roots or those descending within the cord is 
immaterial. Since the vasoconstrictor fibers 
emerge from the first thoracic to the third or 
fourth lumbar segments of the cord (Starling, 
1930), it is obvious that the higher the anws- 
thetic reaches in the thoracic region the greater 
the number of vasoconstrictor fibers thrown 
out and the greater the resulting fall in blood 
pressure. The fall in blood pressure was 
gradual as long as the solution was kept below 
the medulla. When, however, but a few drops 
were injected into the cisterna magna so as to 
reach the medullary centers, there was a 
sudden, abrupt fall in blood pressure as well as 
a sudden cessation of respiration (Fig. 6), due 
to direct action upon the vital centers. 

Until recently it has been held that the 
greatest dilatation occurred in the splanchnic 
region. However, Ferguson and North (1932) 
and Bower, Clark, Wagoner, and Burns 
(1932) have shown in dogs, by confining the 
anesthetic solution to certain parts of the cord 
through the use of ligatures, that only a 
moderate fall in blood pressure took place 
when the anesthetic was confined below the 
fifth thoracic segment (the splanchnics coming 
off from the fifth to twelfth thoracic), while a 
much greater fall occurred when the injection 
was made into the compartment above thc 
fifth thoracic region. This was in harmony 
with the usual failure to note marked vaso 
dilatation in the splanchnic area during the 
course of abdominal operations under spina! 
anesthesia. They concluded that about on 
third of the blood pressure change was due ‘o 
dilatation in the splanchnic area, abdominal! 
wall, and lower extremities, and two-thirds to 
vasodilatation in the head, neck, upper ¢ 
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Fig. 5. The effects upon blood pressure of stimulating 
and cutting the right splanchnic, left splanchnic, right 
thoracic sympathetic, left thoracic sympathetic, right 


tremities, thorax, and its contents. By check- 
ing postmortem the upper level of the stain, 
mixed with the novocain used in subarachnoid 
injections, with the blood pressure records dur- 
ing life, we have arrived at approximately the 
same conclusions from our animal experiments. 

Interesting clinical data along the same 
lines may be obtained from Table IV by 
checking the blood pressure fall with the 
height of anesthesia as determined by the pin 
test. In 55 cases in which the anesthetic was 
confined below the fourth thoracic segment, 
the average fall in systolic pressure was nine 
points and in pulse pressure six points. The 
average fall in 70 cases, in which the upper 
level of anasthesia was between the fourth 
thoracic and eighth cervical segments, was 
lifteen in systolic pressure and eighteen in 


cervical sympathetic and left cervical sympathetic chains, 
in the order shown. The experiments were carried out on 
a rabbit. 


pulse pressure. In 18 cases in which the anes- 
thesia reached higher than the eighth cervical 
segment, the average fall in systolic pressure 
was twenty-seven points and in pulse pressure 
fourteen points. It must be remembered that 
as the anesthetic solution reaches higher in 
the cord a cumulative action results, the nerve 
roots being anesthetized progressively from 
below upward and the descending fibers with- 
in the cord being anesthetized so that seg- 
ments of the cord below are affected. Perhaps 
the latter accounts for the relatively greater 
fall in the cervical region even though all vaso- 
constrictor fibers are given off from the cord 
below that region. These percentages do not 
give an exact picture of the amount of blood 
pressure drop because most of these cases had 
a preliminary injection of ephedrine which 





SURGERY, GYNECOLOGY AND OBSTETRICS 


Fig. 6. The effect upon abdominal and thoracic respirations, and blood pressure of 
a cisternal injection of 0.12 cubic centimeter of 2 per cent novocain solution (colored 
with methylene blue). Dye confined to medullary region. Rabbit. 


limited the fall. The average fall in systolic 
blood pressure in the cases not receiving pre- 
liminary ephedrine was much higher (26 per 
cent for those reaching to the eighth cervical 
segment and 48 per cent for those going above 
the eighth cervical segment). Whether one 
agrees upon the exact percentage influence of 
each region of the cord upon blood pressure, 
one must admit the cumulative action with 
progression upward and must expect that the 
higher the anesthesia produced the greater 
will be the fall in blood pressure. 


CHANGES IN PULSE 


Table IV also shows the slowing of pulse 
rate during spinal anesthesia which most ob- 
servers have reported. However, this is true 
only in those cases in which the anesthesia 
reached above the fourth thoracic segment, 
the average decrease in 60 such cases being 
eight per minute. These figures failed to give 
a complete idea of the degree of change since 
the usual increase in pulse rate due to surgical 
procedures and that due to the action of 


ephedrine had to be overcome in addition. 


Similar findings were noted in our animal ex- 
periments. The slowing of the pulse is due to 
paralysis of the preganglionic fibers (white 
rami communicantes) coming from the first 
four thoracic segments, since these fibers carry 
the accelerator impulses to the heart (Kuntz, 
1929) and their paralysis allows the depressor 
vagi to act unopposed in slowing the heart. 


THE EFFECT UPON RESPIRATION 


Another important controversial question 
has been the effect of spinal anesthesia upon 
respiration. That the solution in a subarach- 
noid injection may reach the peripheral nerves 
of respiration (intercostal and phrenic), the 
descending respiratory fibers within the cord 
and medulla, and even the respiratory center 
itself has already been shown by the dye dis- 
tribution in our cadaver and animal experi- 
ments, and by the cutaneous tests in our clini- 
cal cases. 

Many observers have noted a selectivity 
of novocain for sensory nerves, the vasomotor 
nerves being affected next and the somatic 
motor nerves last of all. Experimental proof 
of these facts has been offered by Kochs (1886), 
Santesson (1906), Gasser and Erlanger (1929). 
However, the margin of safety is not definite 
and probably not very great. The possibility 
of motor nerves or centers bathed by novo- 
cain solution being anesthetized cannot be 
disregarded in interpreting the phenomena 
associated with spinal anesthesia. 

Animal experimentation. In _ laboratory 
animals in which the novocain solution was 
confined below the lower thoracic region 
(tenth or eleventh segments), there was very 
little effect upon the respiration (Fig. 7). When 
the solution reached higher levels, the inter 
costal nerves were progressively paralyze, 
the abdominal movements increasing to com- 
pensate for the loss of costal breathing. 1/, 
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Fig. 7. The effect upon abdominal and thoracic respirations, and blood pressure of 
a lumbar subarachnoid injection of 0.2 cubic centimeter of 2 per cent novocain 
methylene blue solution which reached only to the tenth thoracic segment. Rabbit. 


however, the solution continued to mount in 
the subarachnoid space, diaphragmatic breath- 
ing was likewise gradually depressed and 
finally it ceased altogether. the animal dying a 
few moments later (Fig. 8). Similar effects 
upon the respiration were noted in rats and 
cats by sectioning the nerve roots. When the 
thoracic nerve roots of both sides were sec- 
tioned, the animal continued in good condition 
but the character of the breathing changed to 
abdominal. If the cervical roots (three to 
eight) on both sides were then sectioned, 
abdominal breathing likewise stopped and the 
animal died. Cutting the cervical roots first 
(with intact thoracic roots) also caused death 
of the animals, diaphragmatic breathing ap- 
parently being essential to life in the cat and 
rat. Introduction of but a few drops of novo- 
cain solution directly into the cisterna magna 
caused immediate cessation of all breathing 
and death of the animal, from direct action on 
the medullary centers (Fig. 6). 

These experiments show that in spite of the 
supposed selectivity of novocain for sensory 
and vasomotor nerves, the peripheral motor 
nerves (phrenic and intercostal) and even the 
respiratory center are effected by volumes suf- 
ficient to reach them and definite changes in 
respiration result. We have already shown 


that the fall in blood pressure is not dependent 
upon changes in respiration. Likewise the 
changes in respiration are not primarily de- 
pendent upon the fall in blood pressure and 
resulting anemia of the brain as claimed by 
Labat, Koster, and others, for the character of 
these changes is definitely related to the pro- 
gression of novocain from below upward. The 
changes in blood pressure and respiration are 
concomitant phenomena due to the action of 
novocain on all nerve structures which it 
reaches. That there is an interrelationship 
between blood pressure and respiration cannot 
be denied—a marked fall in blood pressure 
may cause anemia of the brain and secondary 
effect upon respiration (low position of head is 
indicated), and complete cessation of respira- 
tion does cause a fall in blood pressure after a 
preliminary rise due to anoxemia, but these 
are late effects and follow the primary changes 
due to the action of novocain itself. We are 
not, therefore, able to agree with Koster and 
others that novocain may be circulated about 
the cervical and medullary regions with safety, 
and believe that the greatest safety in spinal 
anesthesia may be obtained by confining the 
solution below the midthoracic region and 
that operations above the diaphragm under 
spinal anesthesia are dangerous chiefly because 
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Fig. 8. 


The effect upon abdominal and thoracic respirations, and blood pressure of a lumbar suba- 


rachnoid injection of 0.5 cubic centimeter of 2 per cent novocain methylene blue solution which reached 


to the brain stem. Rabbit. 


ofjthe effect of novocain on the respiratory 
nerves and medullary centers. 
Clinical. The following clinical case illus- 


trates the dangers of high anesthesia: 


Mrs. S., aged 70 years, had an interposition opera- 
tion for cystocele and uterine prolapse. Spinal 
anesthesia was obtained by means of 300 milligrams 
of neocaine dissolved in 1 cubic centimeter spinal 
fluid and injected into first lumbar interspace. 
Patient was immediately placed in the dorsal 
lithotomy position with the head lowered. The blood 
pressure before injection was 160 systolic and go 
diastolic. Ten minutes after injection it had fallen 
to 80 systolic and 50 diastolic, but the patient’s 
general condition was good and the respiration quite 
normal except for the fact that it was more dia- 
phragmatic in character. Pin tests showed that 
cutaneous anesthesia had reached to the first 
thoracic segment. Ten minutes later the blood 
pressure was about the same, 75/45, but the cutane- 
ous anesthesia had reached to the first cervical seg- 
ment and the respirations were slower and more 
shallow. Five minutes after this, the respirations 
suddenly stopped, the patient became cyanotic, and 
the blood pressure could not be recorded. The pulse 
was feeble and slow and soon could not be gotten at 
all. The heart sounds could not be heard. 
respiration was immediately instituted. Strychnine 
sulphate grains 1/30 and alpha-lobelin grains 1/20 
were given hypodermically, and adrenaline (1:1000 
solution) 1 cubic centimeter was injected directly 
into the heart. Several minutes later the heart 
sounds could be made out and a feeble pulse could be 
felt. After about 15 minutes of artificial respiration, 
the patient took a few spontaneous breaths which 
gradually increased in rate and depth until her con- 
dition was apparently normal again. 


Artificial - 


A careful study of this case shows the typical 
progressive effects upon the respiratory mech- 
anism seen in our laboratory experiments 
first a change to abdominal breathing to com 
pensate for loss of intercostals, then inter 
ference with the abdominal breathing by pa- 
ralysis of the cervical segments (phrenics) and 
even possible effect upon the medullary cen 
ters (although this would be relatively unim 
portant since all the peripheral respiratory 
nerves were already affected). It is to be 
noted that there was an early drop in blood 
pressure (50 per cent) but that this was com 
patible with good respiration (though modi 
fied) and good general condition, showing the 
independence of changes in blood pressure ani 
respiration. Furthermore, the blood pressur: 
remained about the same until the respirations 
ceased entirely when it became imperceptibl: 
due to the anoxemia of the medulla, or pos 
sibly to direct actions of novocain upon the 
vasoconstrictor as well as respiratory center 
Until that time, however, the blood pressure 
had reached its maximum fall due to peri 
pheral vasodilatation and this correlated w: 
with the level of cutaneous anesthesia to an‘ 
above the first thoracic segment. That the 
head was already down when the respirator 
difficulties began gives further evidence thai 
the latter were not due to anemia of thi 
medulla resulting from fall in blood pressure. 
It is interesting to note that although ther: 
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was some fixation of novocain early, this was 
only partial and the effect continued to spread 
upward for 20 to 25 minutes after injection. It 
has been our observation that in older patients 
with sclerotic vessels and high blood pressure, 
the fall in pressure is apt to be sharper and 
more intense than in younger patients with 
elastic vessels and lower blood pressure. This 
does not contra-indicate the use of spinal 
anesthesia in older patients but necessitates 
the use of greater caution and the restriction of 
the anesthesia to lower levels. The recovery 
of this patient must be ascribed to the arti- 
ficial respiration instituted, since the essential 
cause of the reaction was respiratory failure 
and restoration of breathing was all important 
for recovery. However, the use of stimulants 
may have had some additional favorable 
effect, adrenaline particularly stimulating the 
waning circulation. 


EFFECT UPON INTESTINAL MOVEMENTS 
AND TONE 


It has long been observed that spinal anzs- 
thesia gives the greatest amount of relaxation 
in abdominal operations. This is no doubt due 
in part to the great muscular relaxation of the 
abdominal wall and to the absence of violent 
respiratory movements, but the condition of 
the intestine itself is of very great importance. 
It has been noted that the intestine is usually 
collapsed and free of distention, a condition 
which has been of the greatest advantage in 
difficult surgical procedures. The basis for 
this condition has not been so clear, though 
generally regarded as due to paralysis of the 
preganglionic sympathetic fibers in the roots 
of the fifth to the twelfth thoracic spinal nerves 
(splanchnics). Ochsner and Gage (1930) have 
shown a temporary cessation which is fol- 
lowed by hyperactive movements and in- 
creased tone after cutting the splanchnics. 
They have also found a similar effect from 
spinal anesthesia reaching about the origin of 
the splanchnics. 

Pithing the cord in our experimental rats 
was followed by a marked increase in the rate 
and amplitude of intestinal movements as well 
as a general increase in tone. The following 
are protocols of typical rabbit experiments 
illustrating these points. 
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Fig. 9. The effect upon intestinal movements and tone 
of a lumbar subarachnoid injection of 0.15 cubic centimeter 
of 2 per cent novocain methylene blue solution. Dye 
reached to fourth thoracic segment. Rabbit. 


Rabbit 17. Weight 2 kilograms. Anesthesia, 2 
grams urethane. A soft rubber catheter was inserted 
into the rectum for a distance of about 6 inches, fixed 
with a purse string suture, and sealed with collodion. 
The free end was connected with an air tambour, the 
lever arm of which was made to write upon a kymo 
graph. After a record of the normal intestinal move- 
ments and tone was obtained, 0.15 cubic centimeter 
of 2 per cent novocain colored with methylene blue 
was injected into the subarachnoid space through 
an upper lumbar laminectomy wound. After a very 
short latent period, there was a marked increase in 
the frequency and intensity of the intestinal move 
ments with a general increase in tone (Fig. 9). At 
postmortem, the anesthetic solution was found to 
have reached to the fourth thoracic segment. 

Rabbit 19. Weight to 2.85 kilograms. Anesthesia, 
2.8 grams urethane. Artificial respiration. Tam- 
bour was arranged as in preceding experiment. Both 
splanchnics were isolated just below the diaphragm. 
After a record of normal intestinal movements and 
tone was obtained, the left splanchnic was cut. This 
was followed by very little change in the record but, 
when the right splanchnic was severed, there was an 
almost immediate increase in frequency and intensity 
of movements as well as tone. Injection of 0.2 cubic 
centimeter of 2 per cent novocain colored with 
methylene blue into the subarachnoid space was 
followed by a still greater increase, especially in 
intensity of contractions (Fig. 1o). Postmortem 
examination showed that the novocain solution had 
reached to the sixth thoracic segment. 


These experiments show that spinal anes- 
thesia affects intestinal movements in the same 
way as cutting the splanchnics and that the 
effects must be due to paralysis of the pre- 
ganglionic fibers in the nerve roots of the fifth 
to twelfth thoracic segments from which the 


splanchnics take origin. The additional ef- 
fect produced by spinal anesthesia after the 
splanchnics are sectioned is due to the fact 
that the section of the latter is of necessity 
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Fig. 10. 


Tracing showing the effect upon intestinal movements 


and tone of cutting the left and right splanchnics, respectively, followed 
by a lumbar subarachnoid injection of 0.2 cubic centimeter of 2 per 
cent novocain methylene blue solution. Dye reached to sixth thoracic 


segment. Rabbit. 


incomplete whereas spinal anesthesia catches 
all the fibers below its upper level. Because 
of this action on the intestinal tract, spinal 
anesthesia is not only advantageous for ab- 
dominal operations but may be used in the 
treatment of paralytic ileus. This method 
has often been successful after other measures 
have failed to control abdominal distention 
—especially postoperative distention. 


SUMMARY AND CONCLUSIONS 


1. Subarachnoid injection of novocain dis- 
solved in spinal fluid produces a convenient 
and satisfactory anesthesia for operations of 
the abdomen, perineum, and lower extrem- 
ities. 

2. The height of anesthesia is dependent 
upon the volume and concentration of the 
solution, the rate of injection, the position of 
the patient and, to a lesser degree, the site of 
injection. 

3. No definite levels for specific volumes 
and concentrations will hold for all patients 
but, by varying these two factors, the ten- 
dencies of spread can be anticipated. 

4. In general, the use of 150 milligrams of 
novocain dissolved in 1 cubic centimeter of 
spinal fluid for work in the lower abdomen, 
perineum, and lower extremities, and 200 milli- 
grams in 1 to 2 cubic centimeters for work in 
the upper abdomen are most satisfactory. The 
duration of anesthesia is directly proportional 
to the concentration and inversely propor- 
tional to the spread. 

5. The fall in blood pressure is dependent 
upon paralysis of the vasoconstrictor nerves or 


center, and not upon respiratory depression — 
at least not until the latter has ceased en- 
tirely. Adrenaline and ephedrine, acting upon 
sympathetic myoneural junctions, are effective 
means of preventing and combating this fall in 
pressure. Keeping the head lowered during 
anesthesia is important in maintaining the 
blood supply to the medulla when the pressure 
is low, but is only of secondary importance as 
far as changes in respiration are concerned. 

6. The cause of death following spinal anzs- 
thesia is primarily respiratory, due to action 
upon the peripheral respiratory nerves or 
upon the medullary center. The most effec- 
tive treatment for respiratory failure is artili- 
cial respiration, although drug stimulants may 
be of some value. 

7. Spinal anesthesia is a safe anesthesia 
when kept below the level of the mid dorsil 
region. 

8. Spinal anesthesia causes an increase in 
intestinal movements and tone due to pa- 
ralysis of the preganglionic sympathetic fibers 
(splanchnics) which carry the majority of 
inhibitory impulses to the intestine. This fact 
may be used clinically in the treatment of 
paralytic ileus. 


We wish to take this opportunity of expressing our ap- 
preciation to Mr. Ivan D. Farnsworth and Mr. Howa:d 
Black, College of Medicine, University of Nebraska, io 
their valuable technical assistance in this work. 


BIBLIOGRAPHY 


1. BABCOCK, WAYNE W. Blood pressure in relation 
spinal anesthesia. Anaes. & Anal., 1925, iv, 222 

2. Brier, A. Versuche ueber Cocainisirung des Ruecken- 
markes. Deutsche Ztschr. f. Chir., 1899, li, 361. 

3. BOSHAMER, K. Ueber die Gefaessweiten-Veraenderu™: 
nach Durchschneidung von prae- und postganglio- 











sal 








naeren sympathischen Nerven. Arch. f. d. ges. 
Physiol., 1925, ccix, 784. 

Bower, J. O., WAGONER, GEORGE, and CLark, J. H. 
Clinical and experimental investigation in spinal 
anesthesia. Anaes. & Anal., 1926, v, 95. 


5. Bower, J. O., WAGONER, GEORGE, CLARK, J. H., and 


Burns, J. C. Spinal anesthesia: a summary of 
clinical and experimental investigations with 
practical deductions. Surg., Gynec. & Obst., 1932, 
liv, 882. 

Corninc, J. L. Spinal anesthesia and local medica- 
tion of the cord. New York M. J., 1885, xlii, 483. 


>. Cotut, F. W.,and STANDARD, S. Experimental studies 


on subarachnoid anesthesia. Surg., Gynec. & Obst., 
1932, lv, 290. 


. Detmas, PAuL. Spinal analgesia. Presse méd., 1920, 


XXVili, 596. 


). DomENEcH, F. Action of spinal anesthesia on intes- 


. Krapp. 


tinal motility. Presse méd., 1929, xxxvii, 66. 


. Dorenttz, A. Kokainisierung des Rueckenmarkes 


unter Verwendung von Adrenalin. Muenchen. 


med. Wchnschr., 1903, xxxiv, 1452. 


. Evans, C. H. Possible complications with spinal 


anesthesia. Am. J. Surg., 1928, v, 581. 


. FEATHERSTONE, H. A critical report on one hundred 


cases of spinal analgesia with tropocaine. Proc. 


Roy. Soc. Med., 1924, xvii, 1. 


. Fercuson, L. K., and Nortu, J. P. Observations on 


experimental spinal anesthesia. Surg., Gynec. & 
Obst., 1932, liv, 621. 


. Gasser, H. S., and ERLANGER, J. The réle of fiber size 


in the establishment of a nerve block by pressure or 
cocaine. Am. J. Physiol., 1929, Ixxxviil, 581. 


. Gray, L., and Parsons, H. T. Blood pressure varia- 


tions associated with lumbar puncture and the 
induction of spinal anesthesia. Quart. J. Med., 
IQII, V, 339. 


. HEINEKE, H., and LAEwEN, A. Experimentelle Unter- 


suchungen ueber Lumbalanaesthesie. Arch. f. klin. 
Chir., 1906, Ixxxi, 373. 


. ISENBERGER, R. Investigation of untoward reactions 


in relation to local and spinal anesthesia. Proc. 
Staff Meet. Mayo Clin., 1928, iii, 294. 

Zur spinalen Anaesthesie. Deutsche med. 
Wchnschr., 1904, xxx, 526. 


. Kocus, W. Ueber die Wirkung des Cocain auf 


freipraeparite gemischte Nervenstraenge. Zentralbl. 
f. klin. Med., 1886, vii, 793. 


. Koster, H. Spinal anesthesia—with special reference 


to its use in surgery of the head, neck and thorax. 
Am. J. Surg., 1928, v, 554. 


. Koster, H., and Kasman, L. Spinal anesthesia for the 


head, neck and thorax; its relation to respiratory 
paralysis. Surg., Gynec. & Obst., 1929, xlix, 617- 
630. 


20. 
30. 


31. 


9a: 


33- 


34. 


35: 
36. 


37. 
38. 


39. 


40. 


al 


41. 


42. 


. Lericwe, R. Spinal anesthesia. 





GRODINSKY AND BAKER: SPINAL ANAESTHESIA 205 


Kremer, M., and Wricut, S. The effects on blood 
pressure of section of the splanchnic nerves. Quart. 
J. Exper. Physiol., 1932, xxi, 319. 

Kuntz, A. The Autonomic Nervous System. Phila- 
delphia: Lea & Febiger, 19209. 


. Lasat, G. Elimination of dangers of spinal anesthesia. 


Am. J. Surg., 1928, v, 625. 

Presse méd., 1928, 
XXKV, 225. 

Martin, H. W., and Arsutunot, R. E. Spinal anes- 
thesia. Anaes. & Anal., 1926, v, 261. 


. Ocusner, A., Gace, I. M., and Cvuttine, R. A. 


Comparative value of splanchnic and_ spinal 
analgesia in treatment of experimental ileus. Arch. 
Surg., 1930, xx, 802. 


. OCKERBLAD, N. F., and Drtton, T. G. The use of 


ephedrine in spinal anesthesia. J. Am. M. Ass., 
1927, Ixxxvili, 1135. 

PAUCHET, V. Spinal anesthesia. Am. J. Surg., 1920, 
XXXiv, I. 

PITKIN, G. P. Controllable spinal anesthesia. Am. J. 
Surg., 1928, v, 537. 

Rycu, Epcar A., and Bessesen, D. H. Causes of 
death from spinal anesthesia. Minnesota Med., 
1928, xi, 744. 

SANTESSON, C. G. Veigleichende Studien ucber die 
Localwirkung von Cocain und Stovain auf peri- 
pherische Nervenstaemme. Upsala Likaref. Férh. 
Fetsskr., 1906, Hammarsten, pt. 15, 1. 

ScHILF, E., and ZrEGNER, H. Das Wesen der Blut- 
drucksenkung bei der Lumbalanaesthesie. Arch. f. 
klin. Chir., 1924, cxxx, 352. 

SEEVERS, M. D., and WATERS, R. M. Respiratory and 
circulatory changes during spinal anesthesia. J. 
Am. M. Ass., 1932, xcix, 961. 

SisE, L. F. Spinal anesthesia fatalities and their pre- 
vention. New England J. Med., 1929, cc, 1071. 
Sise, L. F. Vascuiar depression of spinal anesthesia. 

Surg. Clin. N. America, 1929, ix, 1369 

Situ, G. G., and Porter, W. T. Spinal anesthesia 
in the cat. Am. J. Physiol., 1915, xxxviii, 108. 

SouPALT, R. Dissociation des centres bulbaires par 
la novocaine chez l’homme. Presse méd., 1923, 
XXXxi, 379. 

STARLING, E. H. Principles of Human Physiology. 
5th ed. Philadelphia: Lea & Febiger, 1930. 

Strout, R. B. Spinal anesthesia. Am. J. Surg., 1929, 
vii, 57. 

TurFier, M. M., and HAttion. Effets circulatoires 
des injections sous-arachnoidiennes de cocaine dans 
la region lombaire. Compt. rend. Soc. de biol., 
1900, lii, 897. 

Veurs, G. R. Heart beat and respiration in total 
novocaine analgesia. Northwest Med., 1931, xxx, 

256. 


SURGERY, GYNECOLOGY AND OBSTETRICS 


FACTORS WHICH DECREASE KISK IN 


OPERATIONS ON COLON 


AND RECTUM 
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and rectum, one inevitably finds that the 

condition unfortunately is not selective 
only among persons best able to undergo a 
major surgical procedure, but that the selec- 
tion is indiscriminate. Suffice to say that at 
least one factor in a low mortality rate is di- 
rectly dependent, not on a well defined stand- 
ardized technique for operating on growths in 
certain situations, but on the ability and judg- 
ment of the surgeon to determine the patient’s 
condition and be guided by it to select the 
type of procedure best suited for the particular 
case. 

In recent years operations on the colon and 
rectum, although still fraught with many un- 
desirable features, have been accomplished 
with a degree of proficiency which materially 
enhances the prognosis in such cases. The 
operative mortality as well as the morbidity, 
has been reduced materially. However, the 
very nature of the pathological changes, usu- 
ally malignant, encountered in these cases, 
and the site of the lesion in a heavily con- 
taminated and infected bowel, precludes the 
possibility of obtaining results comparable 
with those obtained in the upper part of the 
gastro-intestinal tract where the bacterial con- 
tent is less profuse and many of the lesions 
are benign. Many years ago Cushing demon- 
strated that the bacterial content became 
greater in the more distal portion of the in- 
testinal tract, and reached its maximum in 
the terminal portion of the ileum. If one con- 
siders only malignant conditions of the upper 


the treatment of carcinoma of the colon 


and lower parts of the alimentary tract, the’ 


percentage of operability and end-results of 
carcinoma of the colon and rectum do not 
suffer by comparison with neoplasms of the 
stomach and small intestine, although this 
may not be equally true of immediate oper- 
ative mortality. 

Many individual factors have contributed 
to the increased safety of present day treat- 


ment of colonic and rectal lesions. A few of 
the more important factors may be divided 
into three groups: pre-operative, operative, 
and postoperative. 


PRE-OPERATIVE FACTORS 


In cases in which the symptoms point to a 
possible lesion in the colon or rectum, it 
should be remembered that the administration 
of barium by mouth makes a serious condition 
more serious. Lesions of the large intestine 
and rectum rarely cause complete obstruction, 
particularly those of a malignant nature. How- 
ever, partial obstruction is almost invariably 
present; in fact it is usually because of this 
mechanical interference with the motor mech- 
anism that symptoms develop. If barium is 
administered orally in such cases, as is often 
done, complete obstruction may be produced, 
the very thing one strives to overcome. Fig- 
ure 1 is illustrative of such a case. The lesion 
was in the descending colon. Barium was 
given by mouth and complete obstruction 
occurred soon afterward. Enterostomy was 
necessary to save the patient’s life. 

An aerogram affords superior visualization 
of the colon, and if a lesion is found to be 
present, obstruction may be obviated. In 
making the aerogram, an enema of thin barium 
is given and the patient is allowed to expel it 
immediately as thoroughly as possible. Then, 
by means of a small bulb syringe, air is intro- 
duced into the rectum until the colon is slight- 
ly distended. The procedure is carried out 
under direct fluoroscopic visualization; it will 
be found that sufficient barium will adhere 
to the mucosa of the colon so that a lesion, if 
present, is easily discernible. 

If a lesion of the colon or rectum is suspect- 
ed, a careful digital examination should a 
ways be made. All lesions of the rectum and 
many of the lower part of the sigmoid can be 
felt. Occasionally a lesion of the middle of 
the sigmoid becomes intussuscepted and can 
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be felt by the examining finger. Proctoscopic 
examination serves to identify lesions of the 
lower part of the bowel within 24 to 28 centi- 
meters from the anal margin, and their gross 
appearance in most instances makes it pos- 
sible, as a rule, to determine their nature and 
extent. A specimen should be removed on 
proctoscopic examination for microscopic 
study, because in many instances the grade of 
malignancy with other factors may be of value 
in determining the type of surgical procedure 
to be carried out. The roentgenogram fur- 
nishes tangible information concerning the 
situation and nature of lesions higher in the 
rectum. 

To facilitate transfusion, should it be neces- 
sary, typing of blood should be done in all 
cases in which surgical lesions of the bowel 
are present. 

After the diagnosis is established, 3 to 5 
days’ hospitalization prior to operation is ex- 
tremely desirable. During this time particular 
attention is given to the general condition of 
the patient and to the proper preparation of 
the abdomen and colon. A diet high in carbo- 
hydrates and low in residue is recommended. 
An effort is made to establish a reserve of 
carbohydrate energy which will be readily 
available for the first few days following oper- 
ation. A generous supply of fluids is likewise 
advisable. Frequently, if pronounced anemia 
exists, especially in the presence of a growth 
in the right half of the colon, one or more 
transfusions greatly increase the general forces 
of resistance. 

Vaccine (streptococci and colon bacilli) is 
administered 3 days before operation as a 
routine, thus permitting the proper interval 
for the optimal extent of mobilization of the 
peritoneal defensive forces prior to operation. 
In preparing the bowel itself, an initial mild 
cathartic, that is, citrate of magnesia, may 
be advisable in some cases. During the 48 
hours prior to operation, a low residue diet, 
and warm enemas, twice daily, of physiologic 
saline solution aid in emptying and cleansing 
the bowel on the morning of the operation. 
Generous doses of paregoric may be given 
during the first 12 of the last 24 hours before 
operation. In event the saline enemas are 
inadequately expelled, the colon is aspirated 
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in the morning before operation. Care should 
be taken to have patients void immediately 
before operation. A filled urinary bladder 
does not increase the visibility in operating 
in the pelvis. 


OPERATIVE FACTORS 


There are numerous and diverse factors, 
from an operative viewpoint, which may con- 
tribute to the safety of the patient suffering 
from a growth in the colon. These factors may 
be divided into two main groups: those in- 
volving surgical judgment, and those con- 
cerned primarily with surgical technique. 

In the first group, the most important fac- 
tor is the choice of operation; this is of par- 
ticular significance in cases of lesions in the 
left side of the colon and in the rectum. What 
might be the ideal operation for a robust pa- 
tient of middle age would likely prove too 
strenuous for one less sturdy and of more ad- 
vanced years. As a rule, a fine balance must 
be drawn between the desire to perform a 
radical operation which offers the best ulti- 
mate prognosis, and a less extensive operation 
with a lower initial mortality and less chance 
for cure. The experience and ability of the 
surgeon and his familiarity with this field 
should influence the decision. 

In dealing with lesions of the rectum and 
rectosigmoid, the choice of operation ordi- 
narily lies between five different procedures: 
local excision, posterior resection with a sacral 
anus, colostomy and posterior resection (one 
or two stages), combined abdominoperineal 
resection in two stages, or combined abdomi- 
noperineal resection in one stage, as advocated 
by Miles. The main points to be considered in 
selecting the proper operation for the indi- 
vidual patient are: age, general condition, 
grade of malignancy, local extent of the 
growth, and the experience and ability of the 
surgeon. In cases in which patients are par- 
ticularly debilitated and of advanced years, 
and the grade of malignancy is comparatively 
low (1 or 2) treatment by radium and roentgen 
rays may be carried out. If after 6 or 8 
months examination reveals a marked de- 
crease in the size of the lesion, a surgical pro- 
cedure which enables the continuity of the 
bowel to be re-established may be attempted. 
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The more radical procedures which favor cure 
may be employed as a routine in a given case 
unless contra-indicated. Malignant lesions 
graded 4, fortunately uncommon in this situ- 
ation, are not suitable for operation; however, 
the surgeon is loath not to attempt radical 
removal because occasionally such removal 
may afford the patient many additional years 
of comfort. 

In cases of growths of the descending colon 
and sigmoid, the choice of operation is usually 
between obstructive resection, a Mikulicz op- 
eration, or some type of modified anterior re- 
section. Primary resection with end-to-end 
anastomosis is prohibited by a high operative 
mortality. The Mikulicz operation, although 
perhaps the safest procedure from the point 
of view of immediate recovery, may not entail 
widespread removal of the node bearing area, 
and may be followed by local recurrence. 
However, many patients are alive 10 years 
or more following resection by this method. 
Resection also affords by far the most desir- 
able palliative procedure if it is performed in 
the face of extension beyond the site of oper- 
ation. For lesions of the transverse and de- 
scending colon, obstructive resection, as de- 
scribed by Rankin, is deserving of considera- 
tion. An accompanying cecostomy is often 
of value. Carcinoma of the cecum or ascend- 
ing colon is best removed by ileocolostomy, 
either as a preliminary procedure to, or as- 
sociated with, resection of the right half of 
the colon. The two stage procedure in most 
cases is probably the wiser. If death occurs 
following a one stage resection, one can al- 
ways realize, in retrospect, that a procedure 
of less magnitude could have been adopted. 

The selection of an anesthetic agent is ever 
a moot question, and to some extent is de- 
pendent on the facilities immediately avail- 
able. 
practically ideal. If the peritoneum is opened, 
the patient will experience some discomfort 
for which a small amount of gas may be ad- 
ministered. Spinal anesthesia has the advan- 
tage of affording complete relaxation and 
ablation of peristalsis for several hours sub- 
sequent to operation. If there is too much 
traction on the mesentery, nausea or straining 
will occur, which to some extent overcomes 


For perineal work, a sacral block is 
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these advantages. This anesthesia is consid- 
ered advisable in the presence of pulmonary 
complication or when operating on excessively 
obese patients. It is less suited to patients 
with marked hypertension, arteriosclerosis, 
extreme nervous instability, or to those of 
advanced years. If spinal analgesia is con- 
templated, proper preliminary medication by 
mouth is particularly advantageous. We use 
pentobarbital sodium, grains 114 (0.1 gram) 
the night preceding operation and a similar 
amount one hour before operation, supple- 
mented by morphine grain 1% (0.01 gram 
with atropine sulphate grain 1/150 (0.0004 
gram). A properly administered inhalation 
anesthesia with induction of nitrous oxide or 
ethylene and ether for maintenance still re- 
mains difficult to excel in many cases. As 
with most variables in surgery, it is unwise 
to permit the use of a given anesthetic as a 
routine for a certain operation, and thereby 
individualize a technical procedure in prefer 
ence to individualizing the patient. 

The general plan of resecting the colon an 
rectum in two and occasionally in more stages, 
in contrast with primary resection, has re- 
ceived and has merited considerable attention. 
The advantages of this plan, especially if 
operation is performed on a debilitated pa- 
tient, are numerous. The shock and severity 
of the initial operation are greatly reduced. 
At the time of the second operation the pa- 
tient has, to some extent, vaccinated himself 
against subsequent insults of peritoneal con- 
tamination. Many times, a growth densely 
adherent and fixed when first encountered 
will become sufficiently mobile during the en- 
suing few weeks, because of recession of sur- 
rounding inflammatory processes, to permit 
resection without widespread dissection and 
trauma. The patient is not suffering from the 
effects of a long standing, partially obstruct- 
ing lesion and is therefore in the best possible 
condition at the time resection is performe: 
The time between the stages of operation may 
be varied according to the general condition 
and age of the patient and also the smooth- 
ness of convalescence following the initia! 
operation. A patient whose general health 
is good, and who recovers rapidly following 
the primary surgical procedure, which is usu- 
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ally decompression in one form or another, 
may well be kept in the hospital for 3 to 4 
weeks, when the second stage may be per- 
iormed safely. If patients are of advanced 
age perhaps with complications during con- 
valescence from the first stage such as a pul- 
monary infarct, phlebitis, or parotitis, they 
should be allowed a more prolonged (4 to 6 
weeks) period of rest before resection is under- 
taken. On the other hand, in our enthusiasm 
for operations in stages, a number of com- 
paratively young and sturdy patients are 
probably denied the privilege of primary re- 
section, with the resultant advantages of im- 
mediate removal of a malignant growth and 
shortened stay in hospital. Here again, surg- 
ical judgment and consideration of patients 
individually should be paramount. Occasion- 
ally we find unexpected extension of a malig- 
nant growth at the second operation, even if 
only a few weeks have elapsed. This is unusual, 
and is most prone to happen among young 
persons or those who harbor a highly malig- 
nant neoplasm. Initial extirpation in such 
cases is most desirable and usually feasible. 
If, for any reason, the growth is not primarily 
removed, its ablation should be postponed no 
longer than is absolutely necessary. 

Various problems arise at the time of oper- 
ation which demand careful consideration and 
judgment on the part of the surgeon if the 
patient is to have the benefit of all possible 
factors of safety. Prominently, in this regard, 
arises the desire to perform some type of 
obstructive operation for lesions of the distal 
half of the colon in the presence of distinct 
evidence of chronic or even subacute obstruc- 
tion. When acute obstruction exists, there is 
no question but that immediate and simple 
decompression should be the procedure of 
choice. Even when the obstruction is chronic, 
primary resection, although it may appear 
desirable, should not be performed. In the 
presence of a thick walled and somewhat 
dilated colon, thought should be given to 
drainage and physiologic rest for the involved 
segment, with all thought of resection post- 
poned to a subsequent date. It is often a 
great temptation to overlook this considera- 
tion when one encounters a small, encircling, 
freely movable growth, but strict adherence 
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to this plan will usually afford far superior 
results. A Mikulicz operation can often be 
carried out safely under such conditions; how- 
ever, the indications for this operation are 
limited. 

Cecostomy is often a life-saving procedure. 
“Blind cecostomy”’ finds its greatest field of 
usefulness in the relief of acute obstruction of 
the large bowel, of unknown site and etiology. 
If the portion of the cecum brought out of 
the abdomen is walled off from the abdominal 
incision by means of vaseline gauze, it may be 
punctured in 6 or 8 hours with safety and the 
critically ill patient can be restored to com- 
parative health preparatory to adequate ob- 
servation, and subsequent surgical procedures 
can be directed toward cure. Acute obstruc- 
tion, if the patient is of advanced years, de- 
veloping suddenly, is usually caused by a car- 
cinoma of the colon distal to the hepatic 
flexure. The obstruction may not be complete 
and may be partially alleviated by gentle 
irrigations. In certain other cases, usually in 
association with more or less extensive surg- 
ical procedures on the distal half of the colon, 
the estab ishment of a safety valve, in the 
form of cecostomy, materially reduces the 
risk of operation. If there is no such opening 
in the caecum, occasionally postoperative ileus 
or temporary obstruction will develop, and, 
if it is not relieved, will result in such marked 
dilatation of the bowel that the intestinal 
musculature apparently becomes paralyzed 
and unable to restore the bowel to normal, 
although the original etiological factor for the 
dilatation is removed later. Likewise, when 
the right half of the colon is resected in a one 
stage operation and ileocolostomy is per- 
formed, it is wise to establish temporary 
ileostomy at the same time, otherwise it may 
become necessary as an emergency procedure 
under less desirable conditions. 

The advisability of draining the operative 
site following various surgical procedures on 
the colon may usually be decided without 
difficulty, according to certain general surgical 
procedures. When large pockets are left be- 
hind, even after complete peritonization, as in 
resection of the right side of the colon, it is 
wise to insert a small soft rubber tube to per- 
mit subsequent discharge of collections of 
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serous material. Likewise, if there has been 
gross contamination, drainage of the involved 
area is most desirable. Vaginal drainage may 
sometimes be carried out to advantage; for 
example, in cases of total colectomy. The 
drainage of posterior wounds following ex- 
cision of the rectuyn can well be reduced to a 
minimum, as large packs of gauze left in 
place for several days merely prevent ade- 
quate drainage and promote local absorption 
of toxic material. If these wounds are prop- 
erly cared for after operation, we need not fear 
collections of toxic material in pockets which 
are so frequently caused by local areas of 
rapid healing. 

In the second group are numerous factors 
pertaining to actual operative technique which 
tend materially to reduce the hazard of surg- 
ery. Although technical maneuvers vary in 
details with each individual operator, certain 
general principles are equally applicable in 
every surgical attack on the large bowel. 
Prominent among these principles is the policy 
of reducing to a minimum the handling of any 
growths of the colon. All tumors of the colon 
are heavily infected, and the organisms and 
products of inflammation are not limited in 
their extent to the mucosa, but tend to invade 
the wall of the bowel and adjacent lymph chan- 
nels. Handling or trauma of any description 
promotes direct contamination of the serosa 
and surrounding peritoneum, even though the 
bowel is not actually torn. It is partially for 
this reason that in performing combined ab- 
dominoperineal resection for carcinoma of the 
rectum or rectosigmoid, many surgeons con- 
sider it advisable first to mobilize the rectum 
posteriorly, encase it in a sterile rubber glove, 
and then open the abdomen to complete the 
operation. By performing resection in this 
sequence, mobilization of the highly infected 
portion of the bowel in which the growth is 


situated, is all done extraperitoneally. If the’ 


growth is intra-abdominal, all exploration 
should be done first, and then the operative 
site should be packed off from the remainder 
of the abdomen; last of all, attention should 
be directed to the growth itself. 

Before mobilization of any lesion of the 
rectosigmoid or sigmoid, the left ureter should 
be identified. Although frequently this may 
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seem superfluous, nevertheless as the dissec 
tion is continued, even the most experience: 
surgeon may hesitate just in time or a little 
too late to avoid this structure. Only rarel) 
does the right ureter become involved in the 
region of growths in the colon; however, when 
the pelvis is filled with a densely adheren: 
mass, accurate localization of the right ureter 
is not a wasted gesture. 

Great emphasis has always been placed o 
the paucity of the blood supply to the colo: 
The importance of maintaining adequate cir 
culation in any surgical procedure on th 
large bowel has been stressed frequently, an: 
many calamities have been credited to failur: 
to observe this point. The recent excellen: 
work of Steward has shown that the arteries 
to the colon are far more constant than wa; 
previously supposed, although there may be 
some variation in the course of the branches. 
One simple rule suffices to obviate most difi 
culty in this regard. After the observance 0 
ordinary anatomical facts, one need merel\ 
determine, by close observation, the presenc: 
or absence of pulsations in the vessels supply 
ing the segment of bowel in question. There 
pulsations are readily seen, if they are present. 
and afford positive proof of arterial circulation 
in the region where they are visualized. Ii 
they cannot be found, further resection is 
generally indicated. 

Accurate peritonization of all raw surfaces 
is important; it is, of course, a cardinal surg 
ical principle, regardless of the intra-abdom- 
inal viscus to be attacked. It is of particula: 
importance in the formation of a new perito 
neum of the floor of the pelvis after the com 
pletion of a combined abdominoperineal re 
section, as weakness in this diaphragm may be 
most disastrous. Accurate peritonization i: 
also essential following resection of a lesion i! 
the right side of the colon or in the sigmoid. 


POSTOPERATIVE FACTORS 


Patients subjected to surgical procedure 
on the colon are prone to have, as a group, : 
more disturbed postoperative course thai 
those on whom the average laparotomy i 
performed, and for this reason they requir 
more careful postoperative supervision. Her: 
again, adherence to certain general principle 
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Vig. 1. Obstruction caused by the administration of 
barium orally. 


affords the greatest number of satisfactory 
results. 

During the first few days, the abdomen must 
be kept quiet. To accomplish this, as well as 
to relieve pain, morphine may be used liber- 
ally for the first 48 hours. It is usually safer 
not to give fluids by mouth until gas is ex- 
pelled from the bowel. The administration of 
small quantities of water by mouth is begun 
usually 48 to 60 hours after operation. When 
the patient is taking nothing by mouth, and 
even after fluids have been started cautiously, 
the mouth should be kept moist and clean as 
an aid in the prevention of parotitis, which 
seems especially prone to affect patients sub- 
jected to operations on the colon. During this 
interim the fluid balance is maintained by 
means of hypodermoclysis of physiologic so- 
dium chloride solution and occasionally with 
intravenous injections of a 5 or 10 per cent 
solution of glucose. The fluid should be ad- 
ministered intravenously, cautiously and slow- 
ly; one liter of saline solution should require 
t hour, saline and glucose solution 2 hours, 
and given under the direct supervision of a 
physician. In recent years, the popularity of 
intravenous injections has increased tremen- 
dously but not without dire, as well as bene- 
licial, results. The use of intravenous solutions 


DECREASING 


RISK IN COLON OPERATIONS art 
as a routine method of supplying an adequate 
intake of fluids seems inadvisable. The ease 
with which these solutions are prepared and 
administered has augmented their popularity, 
and although they are a great boon in many 
cases, their promiscuous use may cause un 
desirable effects. They are more likely to pro 
voke unfavorable reactions if patients are 
obese, have short necks, hypertension and 
arteriosclerosis, weakened myocardium, or in 
the presence of considerable infection. If 
there has been evidence of phlebitis, throm 
bosis, or pulmonary infarcts, solutions should 
not be given intravenously. The ideal solu- 
tions have been found to be physiologic saline, 
5 or 10 per cent glucose, and 5 per cent glucose 
in physiologic saline. 

Occasionally, when the patient’s resistance 
has been lowered by a few difficult postopera- 
tive days, transfusion of blood will often ef- 
fect a surprising turn for the better. This may 
be repeated as indicated. 

In the treatment of ileus, hot stupes, pitui- 
tary extract or physostigmine or, at times, 
acetylcholine have proved of some benefit. 
Most patients respond to this treatment, al 
though sometimes enterostomy, even in the 
absence of actual mechanical obstruction, is 
indicated and affords satisfactory results. The 
intraspinal injection of procaine has in many 
instances been dramatic in its relief of ileus. 
It should be administered, however, before 
process has reached stage producing shock. 

The etiological factor of parotitis which 
so frequently develops following operations 
on the colon, remains undetermined, although 
the treatment of the condition by the early 
application of radium is most satisfactory. 
Occasional repeated applications are neces 
sary, but after the proper amount has been 
administered the swelling disappears and sup 
puration does not occur. Rarely the same 
type of inflammatory process is seen in the 
submaxillary gland. Pulmonary, cardiac, uri 
nary, and other complications, when they 
occur, are treated much the same as they are 
following any type of surgical procedure. 

SUMMARY 

Careful pre-operative study and adequate 
preliminary preparation of the colon, ab- 
domen, and general metabolic reserves en- 
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hance the surgical prognosis in cases of malig- 
nant lesion of the large bowel. The considera- 
tion of patients individually, which entails 
the judicial selection of operative procedure 
and the proper technique for its consumma- 
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tion, is an essential prerequisite for satisfa 
tory results. Intelligent postoperative car. 


based on an accurate appreciation of the a 
tered pathological physiology, adds further | 
the patient’s safety. 


STUDIES ON THE IMMOBILIZATION OF THE NORMAL JOINTS! 


LEONARD W. ELY, M.D., AnD MERRILL COLEMAN MENSOR, M.D., SAN FRANCISCO, CALIFORNIA 


Department of Orthopedic Surgery, Stanford University Medical School 


ITH the advent of the modern 
treatment of fractures, much has 
been written concerning the prompt 
restoration of motion and ensuing lack of joint 
limitation resulting from the early mobiliza- 
tion of joints. This has been contrasted with 
stiffness and loss of motion frequently found 
in those limbs which have been fixed for a 
long period in a rigid dressing, such as plaster 
of paris, and the advocates of early joint mo- 
tion have declared that disability periods can 
be shortened, function can be more quickly 
restored, and permanent disability can be les- 
sened if their recommendations are followed. 
Clay Ray Murray, of New York, has written 
extensively on this subject and states that in 
his cases, treated with early motion, the period 
of disability was materially shortened. 
Although a great deal of opinion has been 
voiced as a result of clinical observation, very 
little experimental work has been done of re- 
cent years to verify or disprove these observa- 
tions. On the other hand, there are still quite 
a few men of prominence who believe that 
immobilization of a normal joint has little 
effect upon its structure and that the above 
mentioned procedures frequently do a great 
deal of harm and very little good. They fur- 
ther claim that when stiffness of joints does 
result, it is because the joints that are im- 
mobilized are not normal in character, but are 
suffering from some pathological condition. 
It is asserted by many that prolonged immo- 
bilization of joints, already the seat of inflam- 
mation, will tend to cause changes that are 
difficult subsequently to eradicate. This as- 
sertion seems to be based solely on clinical 


observation. It is the only hope of function 
some cases. In favor of the lack of damage | 
immobilization, its advocate brings forth t! 
fact that the joints of children can be imm 
bilized for weeks or months and when releas: 
from apparatus rapidly return to normal fun 
tion without disability. 

Because of this confusion and of paucity 
actual experimental work done upon this su 
ject, we have made an effort to review a) 
check the work that has been done and to ¢ 
termine, if possible, just what pathologic 
changes may occur in the experimental anim 
following immobilization. 

Carl Reuber, in 1874, showed in experime 
tal animals that certain definite changes « 
curred from prolonged inactivity. He not 
that in the cartilage beyond the surfaces th 
are habitually in contact, large round c: 
tilage cells passed by gradual acquisition 


cell processes into spindle shaped or stella‘e 


connective tissue corpuscles of the synovi 


membrane. In 1909, P. W. Nathan, speakin 


of joint cartilage, stated that it is a resista1 
inert substance which stands a marked amou 
of irritation without noticeable change 
structure; when destroyed it does not regen: 
ate. It does not exhibit inflammatory chang: 
Proliferation is only in response to functio 
In 1916, Ely and Cowan, in experiment 
work on animals, reported similar findin; 
Nathan further notes that the normal layer 
vascular connective tissue at the periphery : 
the joint where surfaces are not in contact i 
creases when there is loss of function al 
decreases when there is an increase in fun 
tion. 


'Presented before the San Francisco County Medical Society, November 15, 1932. 
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Fig. 1, left. Periphery of joint showing normal proliferation of the areolar tissue. 
Note the relative width of the joint space and the smooth outline of the articular 
cartilage. 

Fig. 2. Dog 3. The encroachment between the articular surfaces. Note the rough- 
ening and changes in the hyaline cartilage of the opposing joint surfaces. 


The last authentic work to be done on this 
subject is that by Walther Muller in 1923, who 
made the following observations: Only ex- 
treme grades of fixation give apparent dis- 
cernible changes and then only after a long 
period of immobilization. The limitation of 
joint motion is first caused by shrinkage of the 
adjacent muscles and the capsular structures. 
In extreme grades of immobilization by means 
of skeletal traction and fixation of plaster of 
paris, we find an apparent ingrowth of the 
connective tissues from the periphery of the 
joint, growing to the point where the articular 
surfaces are in apposition. This is similar to 
a condition which takes place in joints where 
an old dislocation has been unreduced. He 
also noted some thinning of the joint carti- 
lage with a tendency toward necrosis and 
fibrous degeneration. 


OUTLINE OF EXPERIMENTS 


For our purpose, four adult dogs were se- 
lected and under anesthesia their right hind 
legs were immobilized in plaster of paris, from 
the toes to above the knee joint. These plas- 
ter dressings were retained for a period of 1 to 
; months. The animals were then sacrificed 


and their ankle joints examined, both micro 
scopically and mascroscopically. In order 
further to control the situation and give us a 
basis of comparison, a normal joint was taken 
from a dog which was of similar age, healthy, 
had not been subjugated to this enforced 
inactivity. 

In one or two cases the plaster was either 
lost or destroyed by the animal on several 
occasions, but promptly reapplied before any 
effort had been made to utilize the joint under 
observation. We do not believe that these 
complications had much effect upon the ulti 
mate findings, as under the microscope, all 
specimens showed certain definite variations 
from normal. 

Observation on removal of the plaster in 
some cases showed some apparent soft tissue 
swelling about the joint, but no attempt at 
eliciting the range of motion was made, in 
order not to disturb any changes that might 
have occurred which could be subsequently 
identified under the microscope. 


Dog 1. February 24, 1930. A large, brindle col 
ored male, half wolf and half police dog, was given 
morphine sulphate and anesthetized with ether, and 
the right hind leg from foot to knee was put up in 
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Faz. 3- 


Fig. 3. High power photomicrograph showing the thin 
ning irregularity and fibrillation of the joint surfaces fol- 
lowing immobilization. 

Fig. 4. Dog 1. Elimination of the joint space with sub- 
stitution of fibrous tissue and fibrous cartilage for hyaline 
cells. 


plaster of paris. Anesthesia was given merely for the 
purpose of having the dog quiet until the cast had 
March 8, 1930, lost plaster dressing in 


been set. 
afternoon. March 13, 1930, plaster was renewed. 
March 31, 1930, plaster came off. April 1, 1930, 
plaster was renewed. The knee was freely movable. 
April 18, 1930, the plaster was renewed. The old 
one was partly chewed off and there was some swell- 
ing just above the ends of the casts. April 22, 1930, 
dog lost the plaster. It was renewed after 4 hours, 
and reinforced with tin lining. There was some 
rawness on leg underneath cast. Aristol powder was 
applied. May to, 1930, dog lost plaster again; it was 
renewed early in the morning; and he chewed it off 
again next day. May 12, 1930, dog was killed with 
gas. No swelling was noticed. 

Dog 2. March 3, 1930, a white adult male dog, 
terrier type, was anesthetized with ether and a 
plaster-of-paris cast was applied to the right ankle. 
May 29, 1930, the dog was killed with chloroform. 


No swelling was present in the right leg but the left , 


leg showed considerable cedema from the knee down. 
lhe swelling was due to bite in groin by other dogs 
with resultant interference with the blood supply. 
lhe leg showed great extravasation of blood. 

Dog 3. March 3, 1930. A tan brown female, still 
voung, had a plaster-of-paris cast applied to right 
ankle, under ether anesthesia. April 14, 1930, the 
dog lost cast, which was renewed at 1 p.m. There 
was some swelling around the ankle and up to 2 
inches below the knee. The cast was lost again the 


Fig. 4. 


Fig. 5. 


Fig. 5. High power photomicrograph showing cl 
approximation of the surfaces of the joint with dest: 
tion of the cartilage and replacement of the fibrous | 
sue 


same evening. April 15, 1930, cast was renewed 

8:30 a.m. April 24, 1930, dog lost cast at noo 
There was some swelling around the joint. New ca 
was applied at 5 p.m. April 29, 1930, dog lost ca 
and was killed with chloroform. The knee w: 
slightly swollen. 

Dog 4. March 13, 1930. A large, long haire: 
black and white male dog had a cast applied to t! 
right hind leg at the ankle, just as in previous an 
mals. April 14, 1930, dog died. This cast was sti 
intact. At postmortem examination no _ gros 
changes were noted on inspection. 

After fixation and decalcification, section 
were made of the entire ankle joint, showin; 
both the talocrural and the talocalcaneal arti: 
ulations stained with hematoxylin and eosin 
Study of these in all the animals disclosed th: 
following findings. The articular cartilage 
seem to be closer approximated; the surfac 
layer of the cartilage was definitely roughene: 
and shaggy. The thickness of the cartilag 
was decreased at the point where the greates 
pressure of the apposing articular surface 
occurred. In places between the articular su 
faces were found isolated irregular bands « 
fibrous tissue, containing only a few cells, an: 
in places were masses of homogenous stainin 
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iaterial with the characteristics of fibrin. 
his was more marked in the case of Dog 1. 
‘hese were apparently tags of synovial mem- 
rane with fibrin formation, for further sec- 
on showed an apparent continuity of this 
‘ssue with some of the articular cartilaginous 
irfaces, the edges of which had become irreg- 
lar. The cartilage matrix was degenerated, 
vith a definite decrease in the number of hy- 
line cartilage cells present. Here there was a 
ubstitution of a stellate type of cell resem- 
ling the connective tissue variety. Adjacent 
» these areas were definite points of vac- 
uolization, usually close to the peripheral 
margin. The remaining cartilage, while of 
upparently normal cell content, stained no- 
ticeably deeper, as though increased calcifica- 
tion was present. This was not primarily a 
decrease in calcification in the degenerated 
areas, aS the normal tissue which was put 
through the same staining process was notice- 
ably lighter in contrast. At the periphery of 
the joint a marked change was apparent, with 
an increase in the amount and density of the 
fibrous tissue. This had definitely invaded the 
cartilaginous surface with a condensation of 
the hyaline matrix and a loss of the hyaline 
type of cell. A structure resembling fibrous 
tissue was found to replace the normal car- 
tilage, forming a cell of the stellate variety, in 
some places invading the cartilage to a depth 
of 25 per cent of its thickness. Occasionally 
this tissue had penetrated the cartilage and 
could be seen invading the subcartilaginous 
zone. The replacement cells were of a closely 
woven stellate type in parallel bands, blend- 
ing with the tissue normally found on the 
periphery which is of the loose areolar type. 
In some sections this infiltration of fibrous 
tissue extended for a distance of 4% of the low 
power field into the joint itself from the 
periphery. 

In the subchondral zone the bone trabeculz 
were not sharply defined, and in places the 
marrow spaces were filled with large numbers 
of red blood cells. In one case, however, in 
which the dog was considerably younger than 
the others, there was distinct evidence of 
lymphoid infiltration. This fact brings up the 
question as to whether the change in the joint 
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caused by immobilization differs in young and 
older animals. We hope to investigate this 
matter later. 

CONCLUSIONS 

Definite microscopic anatomical changes 
were noted as follows: 

1. The cartilage shows a closer approxima- 
tion of articular surfaces. 

2. There is thinning, irregularity, fibrilla- 
tion, and in places vacuolization of the carti- 
lage. 

3. Fibrin plaques are evident between the 
joint surfaces apparently related to the syno- 
vial membrane. 

4. The areolar tissue about the periphery 
of the joint becomes of a denser consistency 
and encroaches between the articular surfaces 
in places, causing a substitution of the carti- 
lage with connective tissue type of cell. 

5. No definite fibrous adhesions are demon- 
strable between the joint surfaces. 

The results of this work have confirmed, in 
our opinion, that the conclusions of previous 
investigators, who have found definite ana- 
tomical changes in joints as the result of im- 
mobilization, are correct. The findings of 
both Reuber and Nathan were present with 
striking regularity in all sections. 

We cannot entirely agree with Muller, who, 
while confirming the anatomical observations 
of earlier investigators, stated that only ex- 
treme grades of immobilization give dis- 
cernible changes. In our series, the immo- 
bilization was not complete, as if the bone 
had been in plaster of paris with skeletal 
traction, nor was the immobilization constant 
during the entire period. However, in spite 
of the absence of these factors, the fixation 
was complete enough to give the microscopic 
picture above described. 
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THE EFFECT OF 


ANTERIOR HYPOPHYSIS ON 
PREGNANCY IN THE 


CONCEPTION 
GUINEA PIG! 


AND 
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HIS investigation was undertaken some- 

what as a corollary to one previously re- 

ported concerning the effect of injections 
of estrin on conception and pregnancy in the 
guinea pig (6). Since it had been found that 
estrin in small doses prevented conception and 
in considerably larger doses terminated preg- 
nancy, it was considered possible that stimula- 
tion of the follicular apparatus of the ovary 
might result in the production of sufficient 
estrin to bring about the same results. 

The possibility was suggested by the well 
known work of Smith and Engle, and of Zon- 
dek and Aschheim, on the relation of the an- 
terior hypophysis to the gonads. After this 
work was undertaken, a report by Evans and 
Simpson was seen, which stated that “occa- 
sionally premature birth resulted from the 
stimulated production of folliculin.” Engle 
and Mermod reported that transplants of an- 
terior hypophysis in rats and mice terminated 
pregnancy uniformly in the first two-thirds 
and often in the last third. They thought 
sufficient dosage would do so in this stage also. 

Subsequently followed efforts to differen- 
tiate the hypophyseal hormones, and the opin- 
ion became general that there are two such 
principal hormones affecting the ovary, one a 
follicle-stimulating and the other a luteinizing 
hormone. These separated hormones were not 


Fig. 1. Internal genital organs of immature albino rat, 
used as control. 


! Contribution No, 8, Series B, from the Department of Anatomy of the Medical Department of the University of Georgia, Augusta 


available for this investigation, though an es 
tract from the urine of pregnant women wa 
supplied by a manufacturer.” There is n 
doubt that both hormones were present i 
this extract, though the luteinizing eleme: 
attracted more attention, due to its termin: 
effect on the ovaries of the test animals. 

In this connection it is interesting to not 
that Lepine determined the co-existence « 
both antagonistic hormones and found tha 
one brought about follicular maturation of t] 
adolescent female and abortion of the pre; 
nant female, while the other caused the fo: 
mation of hemorrhagic follicles and the yello. 
bodies. Werchratsky reported that injection 
of a hormone extract from the urine of wome: 
in the second period of pregnancy into preg 
nant animals resulted in abortion. Gastimi 
rovic reports ovulation produced by the lutein 
izing hormone (Prolan B). 

In addition to the urine extract, freshly ex 
pressed juice of anterior lobes of bovine hypo 
physes was used. The glands were obtaine: 
from the slaughterhouse and the injection: 
made within less than 2 hours after the ani 
mals were killed. The capsules of the glands 
were stripped off and the organs laid in hal! 
in the mid-saggital line. The anterior lob 
was separated from the remainder of the gland 
and then finely minced. The mass of minced 
tissue was next placed within a special press 
of very powerful design* and the juice squeeze 
from it. The juice was then strained and in 
jected subcutaneously. 

Injections were usually made daily for sev 
eral days. One per cent peptone solution wa 


- injected into the control animals. 


Fully matured guinea pigs, well housed an: 
nourished, were used as test animals and con 
trols. Copulation was checked by the pres 
ence of fresh sperm in the vagina. If mate: 
without the finding of sperm, the females wer: 
isolated from the males. Sperm are quickl\ 

*Kindly furnished by Parke, Davis & Company. 


’Manufactured by V. Mueller & Co. Chicago. 


This work 


has been aided by a grant from the Committee on Research in Problems of Sex, National Research Council. 
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‘stroyed in the vaginal canal and some of the 
iimals became pregnant though sperm were 
it seen. These were later used for the abor- 
on test. (Unless examination is made fairly 
ion after copulation, sperm may not be de- 
onstrable.) 

It was found that the injection of the pep- 
ne solution did not effectively prevent con- 
:ption, as two of three animals conceived 
‘ter having received it (see Table I). Neither 
id the solution produce abortion (see Ta- 

ile IT.) 

Four series of test animals were used. ‘Two 
-eries received the fresh juice of the bovine 
hypophyses and two the urine extract. Ani- 
mals that had just copulated and others of 
various stages of pregnancy were used. 

One series of 11 animals injected after copu- 
lation to test prevention of conception received 
the juice of from three to ten hypophyses. 
Kight of these animals conceived and 3 died. 
Since conception was not prevented in any 
of the animals that survived, no interference 
with this function occurred. The cause of 
death in the 3 animals that died was presum- 
ably protein intoxication from the injected 
material (see Table IIT). 

Another series consisting of 4 definitely 
pregnant animals received each the juice of 
from three to twelve glands. All of these ani- 
mals died, probably from the same cause as 
those listed in Table III. All aborted within 
a day following the last injection and died 
within 2 days after that injection. The one 
hundred per cent mortality in this series con- 
trasts with that of 27 per cent in the preced- 
ing series and was probably due to the fact 
that the animals were pregnant when injected 
(see Table IV). 


Fig. 2. Genital organs of a mate of the control animal of 
ligure 1, after injection of 2 cubic centimeters of urine 
extract daily for 5 days (soo units). Hypertrophy marked. 
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TABLE I.—-CONTROL ANIMALS INJECTED WITH 
I PER CENT PEPTONE SOLUTION BEGINNING 
DAY OF COPULATION 


Animal ; 
r Result 


| | 
a | 
Injections 


| Copulation| Peptone 


date c.cm ccm 


Total | 
| Conceived 


| Conceived 


| Etrus 
| 6-23-20 


TABLE II.~-PREGNANT CONTROL ANIMALS IN- 
JECTED WITH I PER CENT PEPTONE SOLUTION 


Total 


Animal |Copulation| Pregnant | Peptone | Injec 
No ate i ccm 


pen pa val Pregnancy 

28 2! 22')| Unaffected 
Unaffected 
Unatiected 
Unaffected 


Unaffected 


A series of 8 females was injected just after 
copulation (that is, beginning the same day) 
with the urine extract. Each animal received 
a total of from 5 to 10 cubic centimeters of the 
extract, each cubic centimeter containing 50 
rat units of hormone, or a total of from 250 
to 500 units. Six of these animals conceived 
and 2 did not. It is interesting to note that 
there were no deaths in this series. Since all 
matings cannot result in conception, it can be 
seen that with a 75 per cent conception rate, 


Fig. 3. Photomicrograph of ovary of immature guinea 
pig after 5 daily injections of 100 units each of urine ex 
tract, showing massive luteinization and included ova 
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TABLE III. — TEST ANIMALS INJECTED WITH 
FRESHLY EXPRESSED JUICE OF ANTERIOR 
LOBE OF BOVINE HYPOPHYSIS JUST AFTER 
COPULATION 


Each 
(glands) 


Total Prevent 


Animal 
.0 (glands) | conception) 


Injections Died 


54 No No 
7 N No 
No 





TABLE IV.—-PREGNANT TEST ANIMALS INJECTED 
WITH FRESHLY EXPRESSED JUICE OF ANTE- 
RIOR LOBE OF BOVINE HYPOPHYSIS 


Each | Total | 
(glands) | (glands) | 


A, | | 
Animal | Days | 


No pregnant | Injections Aborted | Died 


1516 27 2 6:6 12 | 12-2-30| 12—3-30 


I5tg 52 3 3 i-5~35 I-4~-31 


3 I-4-31 I “31 
6 | z r 3 % 5-31 
no particular interference with conception was 
to be observed here (see Table V). 

In the last series 14 pregnant animals re- 
ceived each from 5 to 27 cubic centimeters of 
the extract. Eleven of these animals aborted, 
1 delivered at term, and 2 died (see Table VI). 

Throughout this work it was found that the 
urine extract was not stable, and new material 
was frequently received for carrying on the in- 
vestigation. The use of deteriorated extract 
no doubt explains the failure to produce abor- 
tion in animal No. 1530 in Table VI, though 
material was injected that should have con- 


tained 1350 units, much more than was neces- ° 


sary in any other animal. Even up to the 
present the writer does not know of a thor- 
oughly stable preparation of this kind. 

To determine the potency of the two prod- 
ucts used in making the injections, some of 
each was injected into both immature guinea 
pigs and white rats. It was found that the 
urine extract had the more pronounced effect 
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TABLE V.—TEST ANIMALS INJECTED JUST AFTE! 
COPULATION WITH EXTRACT OF URINE FRO) 
PREGNANT WOMEN (50 RAT UNITS PE! 


C.CM.) 


| 
Prevent | 


Total . 
|) eee | Died 
conception 


Animal 
‘ units 


No Injections 
svO. 


1501 5 50 Yes 


1533 


TABLE VI.—PREGNANT TEST ANIMALS INJECTI 
WITH EXTRACT OF URINE FROM PREGNAN 
WOMEN (50 RAT UNITS PER C.CM.) 


Total 


Animal Days t 
J units 


No. pregnant 


Injections Aborted Died 


Yes No 


ako e 
| 4 : Yes 
| 


No 

| " oa | Yes 

| ioc y es 
, i . a : 


Yes 





Yes 
No 
Yes 
Yes 
Yes. 


*Used twice. 


in producing hypertrophy of the internal geni 
tals, but that the fresh juice of hypophysi 
was also active could be seen by its luteinizin; 
effect on the ovaries of the immature animals 
The result of the injections of the urine ex 
tract is shown in Figures 1 and 2. 

Serial sections were made of the interna 
organs of generation of these immature ani 
mals and also of the internal organs of a tes 
animal (No. 1527) that had died after abortin; 
from the injections of the urine extract. In al 
cases the ovaries showed a luteinization of al 
follicles to form a compact lobulated mas: 
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Near the centers of many follicles ova could 
be seen, surrounded by lutein masses (Fig. 3). 
The results of these experiments are con- 
sistent as far as the effects of the two different 
materials used are concerned and the interpre- 
tation of both results is offered as follows. 

As soon as the injections are made, it is 
probable that stimulation of the follicular ap- 
paratus begins, to be followed by the luteiniza- 
tion process. Since about 4 days are required 
for the fertilized ovum to pass down the tube 
and arrive in the uterus, it may be that the 
formation of lutein cells has advanced far 
enough to elaborate sufficient progestin (Cor- 
ner and Allen) to take care of the embedding 
and subsequent nourishment of the early ovum 
by the time it reaches there. If this is the 
case, it accounts for the failure of the injec- 
tions to prevent conception. 

The termination of pregnancy may be at- 
tributed to the production of estrin by follicle 
stimulation, for as shown by the work of 
Parkes and Bellerby, Margaret Smith, and the 
present author, injections of estrin in sufficient 
amounts brings normal pregnancy to an end. 
It is true that Doisy and his co-workers (8) 
have shown that a highly purified preparation 
of estrin had no detectable effect on the length 
of the gestation period of albino rats, but this 
needs to be confirmed for the guinea pig. It 
should be remembered that Margaret Smith 
was unable to terminate gestation in the albino 
rat after the fifth day with as high as 80 rat 
units. The fact is that pregnancy was termi- 
nated in the present experiments by the injec- 
tion of preparations that produced a marked 
terminal luteinization of the ovaries. 

If the observation of Doisy and his co- 
workers just mentioned (that pure estrin does 
not terminate pregnancy) is true, it must be 
considered possible that some other element 
in the injected material may have been the 
causative agent in terminating the pregnan- 
cies. So-in this instance the abortions may 
have been due to some extraneous substance 
in the extracts. 

It is worthy of mention that in terminating 
pregnancies in the guinea pig with estrin that 
there was a very high mortality of animals in 
the second half of gestation, whereas in the 
present experiments, the mortality after abor- 
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tion from the urine extract at all stages of 
pregnancy was quite low. The inference is 
that the hypophyseal hormone did not upset 
the balance between the estrin and corpus 
luteum necessary for the dilatation of the pel- 
vic ligaments of the guinea pig (Hisaw), so 
that the mothers did not die from sapramia 
on account of retained dead fetuses, as sug- 
gested by the author (6) in reporting the for- 


mer work. 
SUMMARY 


Experimental findings show that injections 
of freshly expressed juice of the anterior lobe 
of bovine hypophysis or of extract of hypo- 
physeal-like hormones from the urine of preg- 
nant women into sexually mature female 
guinea pigs do not prevent conception when 
administered in serial daily doses beginning 
the day of copulation, but do cause abortion 
when given in a like manner to animals in any 
stage of pregnancy. 


BIBLIOGRAPHY 

Corner, G. W., and ALLEN, W. Physiology of the 
corpus luteum. II. Production of a special uterine 
reaction by extracts of the corpus luteum. Am. J. 
Physiol., 1929, Ixxxviii, 326-3309. 

ENGLE, FE. T., and Mermop, C. Effect of daily trans- 
plantation of anterior lobe on pregnancy in rat and 
mouse. Am. J. Physiol., 1928, Ixxxv, 518-526 

Evans, H. M., and Srupson, M. E. Impairment of 
the birth mechanism due to hormones from the an- 
terior hypophysis. Proc. Soc. Exper. Biol. & Med., 
1929, XXVi, 595-597. 

GASTIMIROVIC, VON D. Ovulation ausgeloest durch 
das Luteinisierungshormon (Prolan B). Muenchen. 
med. Wchnschr., 1931, Ixxviii, 1350. 

HisaAw, F. L. Corpus luteum hormone, etc. 
zool., 1929, ii, 59-79. 

KeLty, G. L. The effect of injections of female sex 
hormone (oestrin) on conception and pregnancy in 
guinea pig. Surg., Gynec. & Obst., 1931, lii, 713. 

LEPINE, P. Separation of antagonistic sexual hor 
mones in extracts of anterior lobe of the pituitary. 
Compt. rend. Acad. de sc., 1931, cxcii, 1127. 

Levin, L., KATzMAN, P. A., and Dotsy, FE. A. Effects 
of estrogenic substances and luteinizing factor on 
pregnancy in albino rat. Endocrinol., 1931, xv, 207. 

PARKES, A. S., and BELLERBy, C. W. Internal secre 
tions of the ovary, etc. J. Physiol., 1927, lxii, 301-314. 

SmiTH, M. On the interruption of pregnancy in the 
rat by the injection of ovarian follicular extract. 
Bull. Johns Hopkins Hosp., 1926, xxxix, 203-214. 

SmitH, P. E., and ENcLE, E. T. Role of the anterior 
pituitary in development and regulation of genital 
system. Am. J. Anat., 1927, xl, 159-217. 

WERCHRATSKY, S. Influence of hormone of anterior 
lobe of hypophysis, etc. Vrach. Delo, 1931, xiv, 
352. (Abstracted J. Am. M. Ass., Oct. 17, 1931.) 

ZONDEK, B., and ASCHHEIM, S. Das Hormon des Hy 
pophysenvorderlappens. Klin. Wchnschr., 1927, vi, 
248-252. ' 


Physiol. 





CLINICAL SURGERY 
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HELIOTHERAPY AND ORTHOPEDICS 


IN SURGICAL TUBERCULOSIS 


Proressor A. ROLLIER, Leysin, SwitzERLAND 


HE systematic application of sunlight in the 

treatment of tuberculosis of bones and joints 

has enabled us to bring about a rational pro- 
cedure with the object not only to treat the lesion 
but also to build up the general health of the pa- 
tient. Although heliotherapy, carefully applied 
according to the rules of precise dosage and of 
careful technique, may overcome all local effects 
of surgical tuberculosis, it does not in itself correct 
deformities or overcome bad posture. We have 
found it wise to abandon the use of operations that 
maim and thus enfeeble the patient’s resistance, 
that may aid the distribution of Koch’s bacillus, 
and that often open the door to serious secondary 
infection. We have been led definitely to abandon 
the use of the large plaster apparatus, whether 
rigid or not, as we believe that its use is a great 
mistake from the physiological and orthopedic 
standpoint. Such apparatus keep the affected 
parts from contact with the air and sun, soften 
and produce atrophy of the skin as well as of the 
underlying muscles and bones; with the result 
that decalcification caused by want of light is 
added to that produced by the tuberculosis of the 
bones. 

We have replaced the closed plaster cast with a 
very simple arrangement for fixation and exten- 
sion, the aim of which is to provide for the affected 
joints a sufficient degree of immobilization and at 
the same time to expose them freely to air and 
sunshine. We have worked out for each part 
affected a suitable orthopedic arrangement. 

As immobilization in the lying position is neces-, 
sary in the majority of cases, we shall say first a 
few words in regard to the bed that we use, for the 
bed constitutes, so to speak, the touchstone of the 
treatment. Its construction is very simple; the 
width is 75 centimeters, while the length varies; 
it is furnished with large wheels mounted on ball 
bearings which allow the nurse to move the pa- 
tient without exertion or jarring. The spring mat- 
tress is formed of strips of metal with wide spaces 
to ensure permanent airing of the mattress. The 


mattress is always flat, very hard, and of uniform 
consistence. It has the advantage of remaining 
always dry; a soft mattress more or less wrappe«! 
round the lower parts of the body prevents thie 
evaporation of perspiration and thus leads 
softening of the skin and the formation of be: 
sores. To protect the head of the patient during 
sun treatment a shade made of linen, supporte: 
by a movable stem, can be fixed to each bed ani 
its position changed as desired. The construction 
of the beds has also been modified to meet the 
requirements for the treatment of the part 
affected. ; 
POTT’S DISEASE 

In all cases in which the vertebral column is 
affected we prescribe rest in the lying position. 
Patients affected with Pott’s disease, who have 
no deformity and have good muscular develop 
ment, simply lie upon the hard mattresses with: 
out pillows. But if the patient—and this is the 
most frequent type of case—reaches us in a state 
of advanced emaciation and with atrophied mus- 
cles, it is absolutely necessary to maintain the 
proper curvature of the spine, and pillows filled 
with millet are used; another pillow supports the 
scapule and the spine. When Pott’s disease is 
associated with angular curvature, we try to 
bring about reduction by applying slow and pro 
gressive pressure which is exerted purely by th: 
weight of the body. A pillow stuffed with millet 
is placed under the kyphosis; later one of sand, 
and the thickness is gradually increased. At first 
the pillow should be of somewhat yielding coi 
sistence so that the curvature is supported over 
its whole surface. In this way the formation oi 
scoliosis, which would result from lateral pressure 
exerted upon the curve, is avoided. When, ho: 
ever, the curvature becomes distinctly less ani 
the skin becomes less sensitive, we replace t)« 
sand pillow with a rectangular block of wood, t! 
thickness of which is adapted to the part of tir 
body under which it is to be placed and to the si. ¢ 
of the curvature. This has an advantage over t! 
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sand pillow in that it retains its shape and remains 
completely smooth and dry, two indispensable 
points in avoiding bed sores which are apt to be 
caused by moisture and creases. Patients be- 
come accustomed quickly to this block and find 
in it more comfort than in the pillow. When pains 
have completely disappeared, and from the time 
that radiography shows the development of 
vertebral consolidation, we encourage the patients 
to assume the ventral position. This is the best 
physiological position, for, by means of exposure 
to the sun, it provides for restoration of the mus- 
cles of the back and thus furnishes the patient 
with a veritable muscular corset which is the 
ideal and rational support for the vertebral 
column. The three pillows used in the dorsal posi- 
tion are now replaced by a single very hard tri- 
angular pillow which is slipped under the thorax 
in order to accentuate the lordosis of the dorsal 
spine and thus to aid in correcting the dorsal and 
lumbar curvatures. In cases seen early, this posi- 
tion helps to prevent subsequent deformities of 
the spine. The patient lying upon the stomach 
has a tendency to throw back the head in order to 
look in front of and around him, and he thus in- 
creases the physiological lordosis. The move- 
ments of the body produced in this way are ad- 
mirable exercises, as they bring into play the mus- 
cles of the scapula, humerus, and dorsal regions— 
movements which are in no way dangerous, since 
the vertebra are not burdened with the weight of 
the body. The ventral position, in fact, con- 
tributes, by the pressure exerted upon the abdo- 
men, toward regulating the functions of the 
bowels. The patients also prefer this position; 
they become used to it after only a few days of 
training and in it spend the greater part of the 
day and sometimes even of the night. Lying upon 
the stomach they can undertake light manual 
work, such as writing, drawing, wood carving, 
thread work, and typewriting. In Pott’s disease 
with sinuses, the wounds and sinuses, exposed in 
this way freely to the action of the sun, dry up 
much more quickly than under any other method 
of treatment. 

In Pott’s disease of the cervical spine we use an 
extension arrangement which exerts pressure 
only upon the occipital region: a molded celluloid 
headpiece rests upon a wheeled carrier moved by 
an extension weight; thus all the region of the 
chin is free from pressure. The neck region also 
is freely exposed to the air; any cold abscess or 
sinus is controlled very early, and the sun has 
free access to it. This treatment again builds up 
all the muscles of the affected region; patients re- 
cover with complete mobility of cervical spine. 


The roentgenograms in cases of Pott’s disease 
treated by heliotherapy are very striking. By 
them we can follow the course of repair as the 
vertebre become progressively hardened, the 
vertebral blocks becoming solid and often sup- 
ported by the calcification of a peri-focal abscess, 
the calcification acting like the nuts which bolt 
together two pieces of metal. 

From the clinical standpoint, the progress of 
the cure is also interesting to witness. In spite of 
the fact that the greater number of patients with 
spinal tuberculosis come to us affected with cer- 
vical, dorsal, or lumbar vertebral disease, the 
process often affecting several parts of the spine, 
and in spite of the fact that the patients almost 
always are wasted by having worn plaster appara- 
tus and present angular curvatures. large or small, 
within 114 or 2 years—seldom more—they are 
completely transformed. Their bodies have be- 
come uniformly developed, their muscles are 
powerful, their deformities are corrected, at least 
partially, by means of a compensatory lordosis 
above and below the curvature, the residue of the 
latter being partly hidden by the splendid mus- 
cles. It is easy to understand that such robust 
patients are thus prepared by the work cure to 
take up normal activities once again. 

We have never used the bone graft, for we be- 
lieve that this procedure prevents or hinders the 
formation of the vertebral block which is the 
natural process of cure that is so obviously helped 
by heliotherapy. 


HIP JOINT DISEASE 


For disease of the hip, we have always been in 
favor of continuous extension which is carried out 
by means of strips of plaster which are fixed along 
the sides of the thigh, so as to avoid compression 
of the knee and so as to leave the greater part of 
the skin uncovered. By means of heliotherapy 
the muscles are always preserved; they often 
develop to such an extent that it is difficult to dis- 
tinguish between those of the affected and the 
healthy limb. The groove on wheels, which we 
employ to support the affected limb, keeps the 
limb in good position and maintains effective 
extension by means of small weights. The pa- 
tient is kept in the rational position, that is, the 
central part of the body is raised by means of a 
pillow stuffed with millet, so that the pelvis be- 
comes the highest point of the body. This pro- 
cedure permits easy correction of faulty positions 
and helps to prevent their formation. Moreover, 
bed sores and their later serious consequences are 
prevented. A further advantage is that we are 
able to control, by means of the traction exerted, 
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the immobilization of the patient in a manner 
that is at once necessary and sufficient, for the 
immobilization becomes less rigid in proportion 
as the inflammatory symptoms grow less and 
disappear. 

When faulty position of the hip is associated 
with a tendency to pointing of the foot, we use a 
special sandal which is furnished with an elastic 
band along the tibia; this band, stretched more or 
less according to the amount of pointing, does not 
in any way prevent movements of the foot, but 
it does bring the foot back to normal position. 

In hip disease especially if there are sinuses 
situated toward the front of the thigh the lying 
position sometimes hinders the escape of puru- 
lent secretion. Therefore, in order to encourage 
drainage, we have found it necessary in some 
former cases in which amyloid degeneration com- 
plicated or threatened the progress to get the pa- 
tients out of bed before cure of the bony lesion 
was completed, for the drainage of the pus in 
such a case is of immediate importance. By means 
of this change of position we have often succeeded 
in facilitating the evacuation of the pus and as a 
result, intoxication has been arrested, the tem- 
perature lowered, and both the general and local 
condition of the patient correspondingly im- 
proved. 

In the majority of our patients with tuberculous 
disease of the hip, the roentgenograms taken on 
the arrival at the hospital show an osteo-arthritis 
in full activity and the acetabulum, the head, and 
even the neck of the femur show in general a 
definite disintegration which is represented in the 
photograph by a soft shadow which completely 
blurs out the contours of the joint. In the midst 
of this chaos in time a new head makes its appear- 
ance. Its contours, as well as those of the ace- 
tabulum, become more definite while the parts 
affected by atrophy become the seat of an inten- 
sive recalcification. In certain cases the head of 
the femur, partly destroyed, has broken through 
the caseous edge of the acetabulum, and we can 
see the progressive reformation of a new joint 
cavity; the opening is obliterated, the head of the 
femur is reformed to such an extent that the 


trabecular structure is ovtlined with large meshes’ 


—an obvious sign of intensive calcification. In 
this way new joints are formed between the 
acetabulum and the new head of the femur, thus 
producing a degree of functional adaptation 
which could hardly have been hoped for. The 
frequency of this occurrence (in 85 per cent of 
cases) is in fact one of the special features ob- 
tained by heliotherapy in the treatment of tuber- 
culosis of the hip. This adaptation is brought 
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about not only by the reconstruction of the joint 
but also by the restoration of the muscles in the 
thigh; the muscles commence again to play their 
part as mechanical structures, indispensable to 
the function of the joint. 

The prognosis in hip disease is equally as favor 
able as it is in Pott’s disease; the results are a: 
good in the adult as in the child, and even whe: 
the osteo-arthritis is closed, the presence of seques 
tra in the acetabulum—a not infrequent occur- 
rence—is not necessarily a complication, for the 
sequestra almost always become reorganized an 
do not in any way obstruct the function of th: 
joint. It is very interesting to watch in the roent- 
genograms how the reorganization of these 
questra is effected by the intermediation of sma! 
trabeculae which reunite the larger one in thi 
cavity of the acetabulum. When secondary infe: 
tion is present the spontaneous elimination oj 
necrosed sequestra often occurs as it does in 
osteomyelitis. We resort to sequestrectomy on! 
in the presence of sequestra en grelot and this pri 
cedure carried out always during the period oj! 
repair is not as some have stated an ‘“‘enticemen! 
to recurrence.” Experience convinces us to the 
contrary. When there is not only restoration oi 
function of a joint but a good clinical recover, 
especially when the roentgenograms show recov 
ery, even though this is only partial, the circula 
tion, and therefore the local power of defense, is 
aided much more than if ankylosis had been 
brought about, for ankylosis by inactivity en- 
courages the atrophy of bone and muscle. Recur 
rence more often follows in hip joints which have 
been ankylosed for some time than in hips which 
have been kept movable by heliotherapy, pro 
vided the patient has quitted Leysin only afte: 
his radiographic exeat. 


TUBERCULOSIS OF THE KNEE 


In the treatment of osteo-arthritis of the kne« 
we combine heliotherapy with extension of th: 
leg. This procedure has the advantage of avoid 
ing compression and ulceration on the articular 
surfaces and, by supporting the leg, helps to « 
large extent in bringing about a return of fun 
tional movement. In all cases the leg is place: 
upon an inclined plane to increase the return ci: 
culation. We attach great importance to th 
rational arrangement. 

In cases complicated by dislocation of the tibi: 
we use in addition to extension, suspension of th: 
leg by means of elastic bands from a hoop place: 
like a bridge above the leg. The weight of th 
leg helps to correct the faulty position, so that on: 
is never obliged to resort to forcible reduction. 1! 
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there is also present a lateral displacement we add 
traction in the direction opposite to the displace- 
ment by means of cords attached to weights. The 
joint remains always uncovered and thoroughly 
exposed to the sun’s rays. 

When the osteo-arthritis, almost always pain- 
ful, is complicated by infiltration around the 
joint, by abscesses or by sinuses, giving the joint 
the appearance of a white spindle, heliotherapy 
is of special value because it acts in many ways 
to correct the condition. Heliotherapy at once 
possesses determinant, soothing, bactericidal, 
resolvent, and hardening powers. Pain abates 
and disappears; the parts which are stretched 
and hard, and shine with smooth atrophied skin, 
become soft and pigmented; diffuse infiltration 
lessens and disappears; the outline of the knee 
cap shows itself anew; and the muscles, which up 
to now have been flabby and atrophied, resume 
their true shape. The roentgenograms which are 
taken at the beginning bear witness to the serious- 
ness of the condition of these bone and joint con- 
ditions in which the tissues are dissolving into 
caseous and purulent material; they show the 
ulceration of the articular surfaces often asso- 
ciated with secondary infection. In some cases 
the caries of the bone has given place to the 
formation of large sequestra; all show the classic 
thickening of capsular infiltration or fungus 
degeneration. 

Progressive roentgenographic examination of 
the bone and joint make clear the reconstructive 
action brought about by heliotherapy. The films 
show the demarcation and progressive hardening 
of the foci, the reappearance of bony structure 
with thick trabecule in the blur of caseous dis- 
integration, the reorganization of the sequestra, 
and the reformation of the joint surfaces, which 
are demonstrated by the presence of a new joint 
space. In the same proportion as bony regenera- 
tion takes place, the thickening of the capsule 
abates and disappears, in fact in some cases 
recovery takes place to such an extent that with- 
out exaggeration the joint may be said to be 
restitutio ad integrum. It is easy to understand 
that in such conditions the functional recovery 
of the joint is not at all extraordinary. Just as in 
the case of hip disease, this does not produce any 
risk of return when the radiographic recovery has 
been attained. Functional recovery is always 
spontaneous and we never seek to contribute to it 
by untimely movements, either active or pas- 
sive, for such movements are always prone to 
produce relapses. 

Nature herself acts with such discernment that 
when she judges it right to produce ankylosis (and 
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this is the exception) we take care not to inter- 
fere, and we bow to her decision. Age has no un- 
favorable influence upon the return of function in 
the joint, for we have seen restoration of function 
in patients of 60 and even 70 years (thesis of 
Dr. Miéville). Some roentgenograms which show 
foci in the form of cavities which are near the 
epiphyses and are of considerable size and which 
may affect either the femur or the tibia, show 
after demarcation the reappearance in the foci of 
new bony structure which fills up the cavities 
and gives to the bone an apparently normal 
aspect. When sequestra lie in these cavities they 
become organized without difficulty and help to 
check the process. We have never been forced to 
operate in such cases, although some such patients 
had already been operated upon without success. 
The possible saving of time does not compensate 
for the risks involved in operation and the danger 
of secondary infection, which is very great in 
operations in the immediate neighborhood of the 
knee joint. A fact which deserves to be mentioned 
is that when heliotherapy is used in treatment of 
tuberculosis of the knee it often preserves the 
movement of the joint, but it may also bring 
about the desired ankylosis when an excision has 
unfortunately been followed by pseudo-arthrosis. 
In support of this statement we may mention a 
number of cases in which the patients were ad- 
mitted to Leysin after excision and who were 
affected by secondary infection and numerous 
sinuses; 16 in 1 case; 13 in another; and 11 ina 
third. These patients had pseudo-arthrosis with 
flail knees, but all recovered with ankylosis after 
all the sinuses had dried up and cicatrized. 


TUBERCULOSIS OF THE FOOT 


Of all the joints, the tibiotarsal is the one which 
gives the most favorable results both from the 
point of view of curability and from that of 
restoration of function. In only one other joint 
are the results more favorable and that is the 
wrist. 

Immobilization in a groove, which leaves the 
leg and the joint in constant contact with the air 
and light, and elevation upon an inclined plane 
constitute, as they do for the knee, the chosen 
method. Pointing of the toes is corrected or pre- 
vented by a sandal joint to the groove. Our 
apparatus, by mild and progressive traction which 
is easily regulated, prevents atrophy of muscles 
and favors the formation of the new joint and the 
return of joint function. Even when the osteo- 
arthritis is complicated by secondary infection, 
and even when there is extensive destruction of 
bony tissue, recovery in good position and restora- 
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tion of function, more or less complete, is the 
rule. We have never had to excise or remove the 
astragalus—procedures which we regard as a last 
resort and which are always avoidable if helio- 
Alpine treatment is used. 

Moreover, we have treated numerous cases of 
disease in the tibiotarsus and metatarsus, of such 
great extent that amputation of the foot had been 
considered inevitable, but the patient made such 
perfect recovery that the affected foot could hardly 
be distinguished from the healthy one. Radio- 
graphic films showed that the joint surfaces which 
had previously been ulcerated or completely 
destroyed by the caries were healed and sound. 


ARTHRITIS OF THE SHOULDER 


In arthritis of the shoulder, we seek to fix the 
arm in slowly progressive abduction, by means of 
a hinged apparatus with notches which allows the 
gradual separation of the arm from the side, and 
upon which the extension is fixed. This arrange- 
ment, which allows free access of the sunlight to 
the joint, prevents bad position of the arm in rela- 
tion to the scapula and the loss of compensatory 
movement of the whole shoulder. It is a well 
known fact that in this joint more than in any 
other weakness corresponds to muscular ineffi- 
ciency, and that osteo-arthritis of the scapula is 
associated with atrophy of the shoulder muscles. 
In this as in all joints, heliotherapy not only 
checks the development of the most extensive 
destructive processes in the head of the humerus 
and in the glenoid cavity and completely remedies 
the defects, but it is also an admirable restorative 
to the scapulohumeral muscles and greatly helps 
the return of functional movement. We have 
never had to resort to excision. The duration of 
treatment is about 14 months (12 in simple cases 
of tuberculosis; 16 in osteo-arthritis complicated 
by secondary infection). 


TUBERCULOSIS OF THE ELBOW 


For the elbow joint, we use a double groove or 
a double jointed splint which can be fixed as 
desired. We endeavor above everything else to 
bring back the joint to a right angle and maintain 


it there. Under the action of sun treatment there . 


takes place complete repair of the foci of osteo- 
arthritis, regeneration of cartilages more or less 
destroyed, absorption of infiltrations around the 
joint, and the disappearance of fibrous adhesions. 
The restoration of the muscles, which is usual, is 
a great help here as elsewhere, in the return of 
function which frequently takes place in the 
presence of tuberculosis of the elbow even when 
secondary infection complicates the condition, 
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In a recent study of a series of 31 cases of osteo- 
arthritis of the elbow observed in our clinics, one 
of our assistants (Dr. Miéville) found that 24 had 
suffered from sinuses on their admission; of 22 
cases of osteo-arthritis 8 left Leysin cured and 
with normal function, 9 with reduced function, 
and 5 with ankylosis; in 12 other cases of sup 
purating arthritis with sinuses, 6 recovered with 
complete function, 4 with a range of movement 
from 30 to 70 degrees, 2 with very limited move- 
ment. 
TUBERCULOSIS OF THE WRIST 


Osteo-arthritis of the wrist is treated by im 
mobilization upon a plane combined, accordin: 
to the case, with extension by means of strips «i 
plaster fixed to the fingers and provided with ela: 
tics that can be stretched as desired and fixed 
under the apparatus. The apparatus is attache: 
by two leather straps passing one across thi 
hand and the other across the forearm; the han: 
the wrist, and the forearm thus remain uncovere:! 

Heliotherapy of tissues of the wrist gives most 
favorable results, and recovery is always accon 
panied by return of function. Our results, anc 
those published by our former assistant (1D: 
Hussy), show the preservation of the functiona! 
integrity of the hand. These results are essentia| 
both for esthetic and social reasons; it is indeed 
one of the chief advantages of heliotherapy that 
complete restoration of a joint is accomplished 


while the classic excision sacrifices the joint. 


TUBERCULOSIS OF THE HAND 


Tuberculosis of the metacarpus and phalanges 
is treated by immobilization upon a small splint 
combined with extension effected by means of a 
very simple arrangement. The sun cure in these 
cases, as in those of spina ventosa, produces 
equally favorable results. Radiography shows 
restitutio ad integrum in both the anatomical and 
functional sense is almost always the rule prior to 
secondary infection. Even when the latter has 
occurred to complicate the case, new joints form 
without any functional difficulty. Metacarpai 
bones or phalanges on the road to caseous break- 
down or even partly destroyed by caries recover 
their structure so completely that when the cure 
is complete the structure appears much more 
dense than that of neighboring metacarpals and 
phalanges. 


COLD ABSCESSES AND SINUSES 


We cannot conclude this chapter on tuberculous 
disease of bones and joints without saying a fe) 
words regarding our method of treating cold 
abscesses and sinuses. 
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The formation of the cold abscess is one of the 
natural phases in the process of treatment of 
steo-articular tuberculosis. We regard the cold 
abscess aS a favorable reservoir of antibodies 
which contributes in large measure to immuniza- 
tion. From the time that the restoration of the 
“soil” commences under the action of helio- 
therapy, the bacilli of Koch lose their virulence in 
it little by little, and the cold abscess is simply a 
small laboratory where the immunizing bodies 
are developed. Because we attribute this thera- 
peutic rdle to it, we deprecate its premature punc- 
ture. The contents of the cold abscess are in our 
opinion pre-eminently “good and laudable pus.” 
Such abscesses are always inoffensive, never pro- 
duce fever, and one has only to recognize the 
haste with which the organism seeks to refill an 
abscess prematurely opened in order to under- 
stand the importance attached to this by the 
natura medicatrix in its process of cure. Under 
the action of heliotherapy and in proportion to 
the state of improvement of the “soil” the cold 
abscess is absorbed or calcified. We often see 
cold abscesses arising from bone in the case of 
tuberculosis of the lumbar vertebre, which are 
so voluminous that they partly fill the pelvis, or 
abscesses arising from disease of the ribs, which 
stretch out like wallets along the back, and yet 
these are absorbed completely during the sun 
treatment without the curve of temperature 
showing an elevation by even the tenth of a 
degree. 

In tuberculosis of the knee, for example, the 
appearance of a cold abscess is always a sign of 
good omen and indicates the commencement of 
cure in the course of treatment. Pott’s disease is 
associated as a rule with a large or smaller cold 
abscess which is absorbed spontaneously or cal- 
cified, forming thus around the vertebral fusion 
a structure resembling a set of supporting bolts. 
These abscesses are inaccessible to the trocar,*and 
this is perhaps the reason why they are able to 
develop so favorably. If cold abscesses in the dor- 
sal region are allowed to develop without punc- 
ture, why should one attack those of the lumbar 
region which are accessible? In puncturing cold 
abscesses not only does one take away their im- 
munizing properties but what is of more impor- 
tance the door is opened for secondary infection. 
Infection proceeds to develop as it would in the 
best culture media, and becomes all the more 
formidable in that there remains no time for local 
defensive mechanism to oppose the obstacles 
which may limit the area of infection. 

These are the reasons that have led us to advise 
against puncture and rather to assume a prudent 


attitude of expectancy, so long as the develop- 
ment of a cold abscess takes place normally. 
When its helpful réle of immunization appears to 
be ended and when, instead of proceeding toward 
absorption it seems to be attempting to discharge 
through the skin, then puncture is urgently called 
for and should be repeated until all danger is 
removed. Often, on the arrival of a patient for 
treatment, perforation of a cold abscess is im- 
minent. If the skin has already become too thin 
and changed to be punctured and if rupture is in- 
evitable, the affected area should be prepared for 
spontaneous perforation by the application of 
antiseptics (compresses of alcohol), and_ this 
measure of precaution should be continued until 
the sinus 1s closed, for above all it is necessary, if 
possible, that secondary infection be avoided. 

The presence of this formidable complication, 
we cannot repeat too often, changes altogether 
the prognosis in surgical tuberculosis. While the 
progress in a closed case of surgical tuberculosis 
treated by heliotherapy is favorable, both in chil- 
dren and adults and in any locality, its develop- 
ment may become capricious when a secondary 
infection complicates the picture. A study and 
comparison of the temperature charts in these 
two categories of patients emphasizes this point 
—the curve in the closed cases of surgical tuber- 
culosis shows a most monotonous regularity, 
while that in the open case is irregular and broken 
like the lines of an Alpine panorama. In infection 
with staphylococci or streptococci there is formed 
a new microbic flora which soon predominates 
the clinical picture—the development of the in- 
fection is speedily manifested by formidable fluc- 
tuations, interminable suppurations, retentions, 
septicemic fever, intoxication, and amyloid 
degeneration. The contrast is striking between 
the appearance of patients affected by closed 
tuberculosis and open infection—in the former 
the patient has the color of health and shows a 
generally flourishing state, with muscles that are 
often athletic; while in the latter the patient is 
pale, often has an earthy complexion, flabby mus- 
cles, febrile appearance, and recovery is most 
difficult to attain. 

It is well, however, to recognize that there are 
different categories of cases; all are not equally 
serious. A sinus, for example, upon a finger or 
upon the olecranon may be relatively benign if 
the focus of disease communicates directly with 
the opening in the skin and offers no possibility 
of retention. When, on the other hand, a focus is 
situated in the vertebral column and the pus 
makes its way along the psoas muscle to end in a 
sinus in the upper and inner part of the thigh, it 
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is easily understood that on this long passage 
with much burrowing septic retention is easy and 
absorption by the surrounding tissues will cause 
serious intoxication. 

In tuberculosis of the pelvis, for example of the 
sacro-iliac joint, heliotherapy usually brings about 
cure in about a year, provided the tuberculosis is 
closed, and even when a cold abscess has been 
present. On the other hand, the pelvis becomes 
one of the most troublesome sites when spon- 
taneous rupture, or a cut by a scalpel, or an un- 
fortunate curettage has introduced secondary in- 
fection into a benign cold abscess. The infection 
becomes entrenched in the deep and inaccessible 
windings of the sacro-iliac joint and there follows 
deep retention and suppuration that cannot be 
dried up. Surgical intervention, when not urgently 
indicated, alters the organization of the local de- 
fense and provides access to secondary infection. 
Calot has said that “to open a case of tuberculosis 
is to open a door by which death will too often 
enter.” 

The treatment of secondary infection demands 
special therapy and technique. First, effective 
drainage for the fistulous passages should be se- 
cured, for the success of treatment and the life or 
death of the patient will depend upon the possi- 
bility of securing discharge from the sinuses. It 
is of first importance to avoid premature closure 
of the passages. If insufficient, one can dilate the 
opening with the help of tents and introduce into 
it drainage tubes of sufficient length to prevent 
superficial closure; local heliotherapy is aban- 
doned in favor of general heliotherapy, the doses 
of which must be cautiously determined depend- 
ing upon the reaction as indicated by the tem- 
perature curve. While it is a serious mistake to 
incise a cold abscess, wide and early incision of a 
warm abscess is a wise step to insure sufficient 
drainage and to eliminate septic retained material. 

One should not labor under the impression that 
antiseptics have great bactericidal action, for 
antiseptics sometimes exercise an action which is 
prejudicial to the vitality of the tissues rather 
than detrimental to the germs. If antiseptics are 
absorbed along with toxins they may act as a 
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contributing factor in impairing the vitality oj 
the kidneys. We have recourse only to the less 
harmful, such as gomenol, tripaflamine, diathren 

or thiorubrol, but their action is not sufficient 1 

control secondary infection. In some cases, to 
help drainage we have employed with succe 

continuous drainage by syphon with weak Dakin’ s 
solution or with physiological salt solution. Whi 

none of the monovalent or polyvalent vaccin: 

recommended by so many authorities has give) 
us any appreciable results, we have had very in 
teresting experiences with sulphur baths (bat! s 
of Schinznach and of Lavey, in Switzerland. 
Once the cleansing has been effected and regular 
drainage assured, the sun cure is then able i, 
exert its beneficient action. 

Let us say one word finally regarding the ii- 
fluence of heliotherapy upon sequestra. Roe: 
genograms of bones and joints with closed tuber 
culosis show in a very precise manner how t! 
sequestra dissolve and become absorbed, or mor 
often become organized and incorporated wit! 
the living tissue, so that they cause no trouble i: 
the functional recovery of the joints. In som: 
negatives we can follow the progress of comple! 
elimination of necrosed sequestra (it is chara: 
teristic of secondary infection that the sequestr: 
become necrosed as in osteomyelitis). 

Nature is able, better than the surgeon, to dis 
tinguish between the healthy tissues intended tv 
be preserved and the tissues which are irremedi 
ably affected and are destined to be eliminate: 
Roentgenography shows admirably the stages in 
this process of demarcation. Thus we regard us 
useless interference by hasty or premature opera 
tions which risk, so to speak, stirring up an ant 
heap with a stick, and we maintain an expectan! 
attitude so long as nothing interferes with th: 
spontaneous elimination of a sequestrum. On th: 
contrary, we intervene without hesitation whe: 
the%Sequestrum is en panne just as we do when th 
sequestrum is en grelot. After sequestrectomy has 
been effected the resulting cavity is treated with 
heliotherapy and open air, which help to bring 
about cicatrization and at the same time avoi 
secondary infection. 
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PROXIMAL 


EJUNAL LOOP 


FRANK H. LAHEY, M.D., F.A.C.S., Boston 


/ ) HE following plan of management in pos- 
terior Pélya anastomosis of the proximal 
loop of the jejunum to the gastric stump 

ai'cr partial gastrectomy has proved useful and 

salisfactory in our hands. Others very probably 
have employed the same plan, although I have 
noi seen it used or described. While I am not in- 
terested in claiming priority concerning this plan, 

I do wish to describe it because I trust that it may 

prove as useful to other surgeons as it has in our 

clinic. 

ollowing partial gastrectomy, connection be- 
tween the small intestine and the stomach may be 
re-established by a variety of methods, one of the 
most popular of which is the end-to-side anasto- 
mosis of the jejunum to the open end of the re- 
sected stomach, an operation which, in this coun- 
try, is called the Pélya operation. 

Various plans and modifications of this proce- 
dure have been practiced. Donald C. Balfour has 
suggested that a loop of jejunum be brought up 
over the transverse colon and anastomosed to the 
cut end of the stomach—the antecolic Pélya 
anastomosis. This plan has proved very useful, 
but it has two possible drawbacks. Occasionally, 
in attempting to carry out this step, I have found 
the length of the jejunal mesentery so short that 
when it is brought up at a reasonable level over 
the transverse colon to reach the cut end of the 
stomach, it produces such pressure upon the 
transverse colon that, were distention to occur in 
that structure, there would be danger of obstruc- 
tion. It is true, however, that in a large percen- 
tage of the cases, the jejunal loop can readily be 
approximated to the stomach without difficulty, 
so that this plan has been accepted as very useful. 
The second possible drawback is, in order that the 
jejunal loop will reach over the transverse colon, 
a long jejunal loop must be used, thus resulting in 
the dumping of gastric contents into a relatively 
low segment of the jejunum. In all probability 
this criticism is not serious but, other things be- 
ing equal, an endeavor should be made to approxi- 
mate the stomach to the small bowel as near to 
the duodenum as possible. It must be assumed 
that the farther from the duodenum the point of 
anastomosis between the stomach and jejunum 
be made, the less adapted that segment of bowel 


will be to receive gastric contents and the greater 
will be the likelihood of recurrent gastrojejunal 
ulcer at the suture line. 

I have always been inclined to use the posterior 
Pélya type of anastomosis, passing the loop of 
jejunum through the transverse mesocolon, thus 
permitting the anastomosis of the jejunum to the 
cut end of the stomach at a level somewhat closer 
to the duodenum. In this manner the occasional 
difficulty with a short mesentery to the jejunum 
is avoided and approximation to the cut end of 
the stomach is made easy. I do not describe the 
plan here submitted as an argument against the 
antecolic Pélya plan of anastomosis but rather 
that it may be available for those who are inter- 
ested and wish to employ the posterior Pélya type 
of procedure. 
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Fig. 1. This diagrammatic figure demonstrates that 


when an insuflicient amount of proximal jejunum is utilized 
and the stomach is permitted to drop back into the left 
upper quadrant, traction occurs on the suture line due to 
the short proximal jejunum. The disadvantage of too short 
a distal loop of jejunum is likewise illustrated. Note the 
ligament of Treitz and that, by incision of this ligament, 
the proximal loop of jejunum may be transplanted above 
the mesocolon. 
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Ligament of Treitz 


Fig. 2. Drawing showing the angulation of the jejunum 
if the proximal loop is carried up through the mesocolon 
and the ligament of Treitz is not severed; also the double 
barrelled effect of proximal and distal loop of jejunum as 
they pass through the rent in the mesocolon. Even if the 
mesocolon is sutured to the gastric stump, as is frequently 
done, considerable angulation of the proximal jejunum 
results. Note the ligament of Treitz, which in the plan 
here described, is to be incised, thus permitting the dis- 
placement of this proximal loop of jejunum through the 
mesocolon so that it runs above it. Then but a single loop 
of jejunum, the distal one, emerges through the rent in the 
mesocolon., Note the level of the proximal jejunum marked 
x in order that it may be compared with this point when 
transplantation has been done above the transverse meso- 
colon by the plan described in the text. 


Fig. 4. After incision of the ligament of Treitz and trans- 
plantation of the proximal loop of jejunum, the single loop 
of distal jejunum emerges from the opening in the trans- 
verse mesocolon. The mesocolon has been sutured above 
the single loop of jejunum. The transverse colon is turned 
up so that the proximal jejunum is shown in dotted lines, 
indicating its position above the transverse mesocolon. 
Note now the position of x well above the mesocolon and 
as relates to the level of the jejunum at which the anasto- 
mosis has been made. 


Fig. 3. This figure is the same as Figure 2, except t 
the relations above the mesocolon with the transverse c 
turned down are seen. The angulated proximal loop of 
junum is shown below the mesocolon in dotted lines. 

Note again the point marked «x in the proximal jejun 
beneath the transverse mesocolon. 


In the posterior Pélya type of anastomosis 
partial gastrectomy, one of two plans may 
employed in dealing with the proximal and dis! 
loops of jejunum. After the end-to-side anast 


Fig. 5. This figure is the same as Figure 4, except t! 
the transverse colon has been turned down in order t! 
the proximal and distal loops of jejunum may be viev 
from above the mesocolon. Note the rent in the mesoco 
sutured. One side of this rent represents the incised 1i 
ment of Treitz. Note the point x on the bowel now v 
above the transverse mesocolon; the lack of angulation 
that more than enough proximal jejunum has been utili. 
in order to prevent traction and angulation when the st: 
ach retracts into the left hypochondrium. Note also t 
but a single loop of jejunum, the distal loop, passes thro 
the transverse mesocolon. 
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Fig. 6. Gastro-intestinal tract after partial gastrectomy and Pélya anastomosis 
by the plan here described. The patient was first given a bismuth enema to demon 
strate the position of the colon and then bismuth by mouth to demonstrate the 
relation of the proximal and distal loops of the anastomosed jejunum to the bismuth 
filled colon and mesocolon. There are several interesting points in these pictures: 


The distal loop of jejunum is long and angulates at the point marked x where it 
passes as a single loop through the mesocolon. The proximal loop of jejunum is unfilled 
with bismuth in both pictures. The caliber of the end-to-side anastomosis between 
the large transversely cut end of the stomach and the small intestine eventually be 
comes of quite moderate size. 

Fig. 7. Bismuth was given by mouth only, the bismuth enema being omitted. This 


permits clear visualization of the bismuth filled distal loop of jejunum, and clearer 
demonstration of the above-mentioned points. Again note part x, where the distal 
oop of jejunum passes through the mesocolon, and the single loop of jejunum passing 
loop of jej th h the n l nd tl le | f jej I g 


through the mesocolon and the proximal jejunum unfilled with bismuth. 


mosis between the jejunum and stomach, one 
plan is to suture the slit in the transverse meso- 
colon anteriorly and posteriorly to the stump of 
the stomach itself, thus placing the proximal and 
distal loops of jejunum entirely below the trans- 
verse mesocolon in the general peritoneal cavity. 
A disadvantage of this method is that if the gas- 
tric resection be high and the gastric stump short, 
it will be difficult to bring the transverse meso- 
colon up high enough so that it can be sutured to 
the gastric stump without distortion of the trans- 
verse colon. In some very high gastric resections, 
in our hands, it has proved impossible. 

The other plan customarily employed is to 
bring both loops of jejunum up through the trans- 
verse mesocolon, to permit the stomach to retract 
to its natural height, and then to suture the rent 
in the transverse mesocolon about the double bar- 
relled loop of proximal and distal jejunum (Fig. 
2). The disadvantages of this procedure are that 
the jejunum must emerge from its retroperitoneal 
position in the jejunal fossa, the afferent loop must 


ascend through the slit in the transverse meso- 
colon, and the efferent loop must also emerge 
through the transverse mesocolon, thus producing 
a double barrelled effect with considerable angu- 
lation of the loop of proximal jejunum. Another 
undesirable factor in the plan is that it is not pos- 
sible satisfactorily and accurately to close the 
opening in the transverse mesocolon when two 
loops of jejunum pass through it. 

By the plan we have employed and here sug- 
gest, an opening is made in the transverse meso- 
colon usually just to the left of the root of the liga- 
ment of Treitz. In some measure the site of the 
opening in the mesocolon must depend upon the 
location of the middle colic artery. Through this 
aperture there is passed a loop of jejunum which 
is sufficiently long so that when the stump of the 
stomach retracts upward into the left hypochon- 
drium, there will be no undue traction and ten- 
sion upon the point where the proximal loop of 
jejunum is attached to the cut end of the stomach 
at the point which marks. the lesser curvature. I 
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wish particularly to warn operators who are not 
familiar with this step that, in order to avoid ten- 
sion as here described, the proximal loop of je- 
junum must always be a little longer than at first 
seemed necessary. This is extremely important, 
since, if the end-to-side anastomosis has already 
been made and following release of traction upon 
the stomach and the ascent of that organ, there is 
tension on the upper angle of the suture line due 
to too short a proximal jejunal loop, a dangerous 
and distressing situation arises (Fig. 1). 

Having satisfactorily completed the posterior 
Pélya anastomosis, the plan which I have em- 
ployed and wish to describe is as follows: 

The ligament of Treitz is cut from its lowest in- 
sertion into the jejunum, up to its origin in the 
mesenteric root. This permits of mobilization of 
the uppermost part of the jejunum, so that the 
proximal loop of jejunum now anastomosed to 
the stomach can be passed up through the slit 
made in the transverse mesocolon, and in this 
way the entire proximal loop of jejunum is 
brought above the mesocolon and is excluded 
from the greater general peritoneal cavity. While 
the true vascular root of the transverse colon is 
still above the junction of the jejunum with the 
duodenum, nevertheless there is less angulation 
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of the proximal jejunum than when the proxim 
jejunal loop enters the greater peritoneal cavii\ 
at the jejunal fossa and is again passed upwa 
out of the greater peritoneal cavity through a s 
in the transverse mesocolon. It has the addition 
advantage that now but a single segment 

bowel, the distal jejunal loop, emerges throu 
the transverse mesocolon (Figs. 4 and 5). Sn 
suture of the slit in the transverse mesocol: 
about the single loop of bowel is thus possible a: 
the danger of hernia through this slit is lessenc 

The plan of the placing of the entire proxin 
loop of jejunum above the transverse mesocolon 
a posterior Pélya anastomosis has, if anything, n 
added to, but diminished, certain of the technic 
difficulties of this type of anastomosis after p: 
tial gastrectomy. In all of the cases in which 
has been employed, the anastomosis has fur 
tioned well and any question of the need of « 
tero-enterostomy between the proximal and < 
tal loops of jejunum has been eliminated. 

The plan submitted has proved valuable | 
actual repeated employment. It is not suggest 
that it be employed in preference to other metho 
but it is hoped that it may prove useful to tho 
who like and employ the posterior Pélya type 
anastomosis after partial gastrectomy. 
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NAHE frequency with which tuberculosis of the 
kidney occurs compels the general practi- 
tioner as well as the urologist to be con- 

siintly aware of its possible existence. It is 
esiimated that 0.5 per cent of all surgical oper- 
ations and 27 to 30 per cent of kidney operations 
are performed for renal tuberculosis. Great im- 
portance is therefore attached to renal tubercu- 
losis in the field of urological surgery. 

It has been said that, by careful study and 
investigation, an undiagnosed case of renal tuber- 
culosis can be ferreted out in almost any large 
clinic. This is true because the subjective symp- 
toms may be absent or so variable as to make the 
presence of tuberculosis unsuspected. At the 


present time, however, the diagnosis is more fre- 
quently made, partly because we are constantly 
searching for this disease but primarily because 
of the recent advances in the art of urological 
diagnosis. 

It is not my intention to dwell on the many 


disputed points in etiology, pathology, diagno- 
sis, and treatment; these subjects have been so 
thoroughly discussed that a repetition would be 
superfluous. Moreover, it seems to me that most 
of the debatable questions have been sufficiently 
solved to give us a firm foundation upon which 
to work. Much experimental and clinical evi- 
dence, by careful observers, has clarified many 
erroneous conceptions of renal tuberculosis. I do 
wish, however, to emphasize a few points in the 
diagnosis and treatment, most of which have been 
mentioned but which will, I feel, stand repetition. 
These points are based mostly upon a study of 97 
cases upon whom nephrectomy was performed for 
tuberculosis of the kidney in the New York Hos- 
pital, between December, 1914, and July, 1932. 
Until further convincing proof to the contrary 
is forthcoming, we feel that some types of tuber- 
culosis of the kidney will heal under certain cir- 
cumstances. It is also our impression that “‘tuber- 
culous bacilluria’” without renal pathology does 
not exist, and that when such cases are reported 
the error lies with the pathologist. We believe, 
too, that removal of a kidney from which tubercle 
hacilli have been repeatedly recovered, without 
other clinical evidence, is an error in judgment; 


that genito-urinary tuberculosis almost invari- 
ably enters the kidney by the blood stream and 
secondarily affects the ureter, bladder, and genital 
tract; that bilateral renal tuberculosis occurs more 
often than was formerly believed, and that in 
some patients, in whom bilateral renal tubercu- 
losis has been diagnosed, removal of the destroyed 
kidney offers the greatest hope of benefit to the 
patient. 

We follow the general principles mentioned 
chiefly because of the excellent experimental work 
reported by Medlar, Harris, Uffreduzzi (quoted 
by Forni, 10), Helmholz (quoted by Braasch, 4), 
and others. These facts have also been fairly well 
established by many thorough clinical observers, 
among whom may be mentioned Thomas (26), 
Braasch (3), Beer, Stevens, Kretschmer, Bumpus, 
and Wildholz. Together with our own observa- 
tions, we feel justified in assuming these general 
principles as a working basis, subject to any un- 
usual findings in a given case. 


PRECLINICAL TUBERCULOSIS OF THE KIDNEY 


Let us first consider the preclinical, or silent 
stage, of renal tuberculosis. Harris, in his excel- 
lent experimental work, ably describes this stage 
by saying: ‘“‘Of the course of the disease from the 
onset of symptoms to its termination by operation 
or death, one is thoroughly familiar; but of the 
course of the disease from the time the first tuber- 
cle bacillus is implanted in the kidney, until the 
involvement of the bladder gives rise to symp- 
toms which attract attention to the urinary tract, 
nothing is known.”’ He studied the urine of 43 
adults and 67 children who had bone tuberculosis 
and obtained tubercle bacilli in 37 per cent of the 
adults and about 13 per cent of the children. Of 
these, 68 per cent exhibited none of the usual 
symptoms of renal tuberculosis. Furthermore, 
several patients, whose urine for a year or more 
showed tubercle bacilli and pus, are now free from 
symptoms and show no tubercle bacilli in the 
urine. He believes that this silent stage usually 
lasts for years. Herman (12) expresses the even- 
tual outcome of some of these patients when he 
suggests that ‘‘unilateral surgical (tuberculous) 
lesions represent the progressive remains of a 


1Read before the Southwestern Branch of the American Urological Association, Denver, Colorado, August 17 to 19, 1932. 
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Fig. 1. Shows kidney partially destroyed by tuberculosis 
and with poor function. Note the infected glands just to 
the right of the fourth lumbar interspace on the left side. 
This kidney was removed almost 2 years ago. The other 
kidney (Fig. 2) was also infected with tuberculosis but was 
functionally perfect. With postoperative medical treat- 
ment patient is almost free from symptoms and has gained 
weight. 


once disseminated infection,” and, further (13), 
“In employing the term, primary renal tubercu- 
losis, one refers to a state of primarity of the 
infection only in respect to the site of its initial 


appearance in the urogenital system.”’ Hobbs, 
according to Stevens, found tubercle bacilli in 
the urine of 8 per cent of 422 patients, with no 
other symptoms. Bumpus and Thompson also 
reported 8 per cent of 345 patients who were 
otherwise symptomless yet had tubercle bacilli 
in the urine, 23 of whom had had a tuberculous 
kidney removed, operation in the remaining 5 
cases being deemed inadvisable. Thomas (26) 
states that many cases of renal tuberculosis go 
undiscovered and heal before destruction occurs. 
He has also found that no symptoms were pres- 
ent in the majority of cases with early renal 
tuberculosis. 

It is our impression also that this preclinical 
stage of renal tuberculosis exists much more fre- 
quently than has been recognized in the past. We 
might ask ourselves the difficult question of how 


TABLE I.—AGES OF NINETY-SEVEN CASES 
UNDERGOING OPERATION 

Ages in years Number 
to 20 II 
to 30 37 
to 40 31 
to 50 13 
to 69 5 


Per cx 


Youngest patient 12 years, oldest, 60 years, average a 
30.4 years. 


TABLE II.—-SEX OF NINETY-SEVEN CASES 
UNDERGOING OPERATION 
Number 
Total operated upon 
Males 
Females 
Patients with postoperative data 
Deaths 
Males 
Females 


such a condition should be suspected. Barn 
states that positive diagnosis in an early cas« 
difficult because the process has not yet pu: 
tured the mucous membrane. A. R. Steve 
(quoted by Beer) points out that one cannot « 
clude a tuberculous focus in a kidney because o 
can prove that such a tuberculous focus exis 
only after it has broken into the renal pelvis. 
careful history and physical examination shou 
be helpful, especially the periodic health exam- 
nation. Howard long ago stressed the importan 
of a thorough urine analysis in such cases. 
might be helpful to have stained and inject: 
into guinea pigs the urine from individuals wh», 
between the ages of 20 and 40, show white blo« 
cells and a trace of albumin in the routine uri 
examination. Certainly, as Munger suggests, «! 
individual in early adult life, complaining of po! 
uria with some dysuria and a little pus or album | 
in the urine deserves to be considered a susp¢ 
for renal tuberculosis. 

I do not wish to suggest that one should beco: 
more diligent in the search for renal tuberculo 
for the purpose of performing more surge! 
(Juite the contrary is true, because it would 
reasonable to assume that by early diagnosis a 
proper medical care many kidneys might be sa\ 
from probable destruction by progression of | 
tuberculous disease. Even if this were not p 
sible, certainly by early surgical treatment | 
prognosis would be much better and the pati 
saved from the distressing bladder symptoms 
so frequently see. 


CLINICAL TUBERCULOSIS DATA FOR DIAGNOSI: 


The picture of clinical renal tuberculosis n 
be quite varied. However, in a large percent: 
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TABLE III.—STATISTICS OF CASES WITH 
POSTOPERATIVE DATA 
Number Dead 
0 20 9 
0 30 20 
0 40 20 
0 50 9 
»00 3 


e, years 


ases it is so nearly the same that the general 

ctitioner should at least anticipate the disease. 

the unusual cases it may be quite difficult or 

n impossible to suspect the underlying cause. 

\ carefully obtained history in any surgical 

dition cannot be too frequently stressed. This 

varticularly true in tuberculosis. Kretschmer 

- shown that 20 per cent of his 221 cases gave 

listory of some previous operation for extra- 

‘nal tuberculosis. The family history may also 
be helpful. The development of tuberculosis of 
the epididymis, either prior or subsequent to the 
infection of the kidney on the same side, is a fre- 
quent occurrence. 

{ge. More than half of the patients suffering 
from chronic renal tuberculosis in any series of 
cases are between the ages of 20 and 4o years; 
hence it is considered a disease of early adult life. 
In our series of cases 38 per cent occurred between 
21 and 30 years of age, and 32 per cent between 31 
and 40 years. Thus, 70 per cent of these operative 
tuberculous kidneys were in patients between the 
ages of 20 and 4o years. This percentage coin- 
cides with the findings of most observers (Table I). 

Sex. In our series there were 50 males and 47 
females. Similar data from other authors show 
that tuberculosis of the kidney shows no marked 
affinity for either sex, and it is our opinion that it 
afiects male and female about equally. The right 
kidney was operated upon in 51 patients and the 
left in 46 (Table II). 

Symptoms. Patients with renal tuberculosis 
seek assistance at a comparatively late stage of 
the disease. This is true because of the usual in- 
sidiousness of the onset and the fact that the pri- 
mary symptoms are not alarming. Then, too, 
symptoms referable to the bladder are prone to 
periods of regression, and the palliative treatment, 
which usually has been instituted, receives the 
credit. 

In our most recent series of 34 patients, symp- 
toms had been present from 2 months to 7 years, 
with an average of 20.7 months, before the pa- 
tients presented themselves for examination. Of 
these 34, all but 5 complained of some bladder 
symptoms. Pain referable to the kidney was also 
a very frequent complaint, occurring in 26. This 
pain was usually dull or aching in character, and 
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Fig. 2. 
Figure 1. 


Pyelogram of left kidney of same patient as in 


sometimes only a feeling of heaviness. It seems 
worthy of note that pain should have occurred in 
as many as 76.5 per cent of these patients. In 
many it was the primary symptom, and in a few 
the only complaint (Table III). 

Intravenous urography. Since the introduction 
of uroselectan, another distinct aid in diagnosis 
has been added. This is particularly true in those 
cases in which it is impossible to catheterize one 
or both ureters. It is not only helpful in outlin- 
ing the kidney pelves but also gives us consider- 
able information regarding the function of both 
kidneys. Unfortunately, however, the kidney pel- 
vic outline is usually not so clear cut and distinct 
as the outline we obtain by retrograde urography, 
and it fails entirely to outline the minor deformi- 
ties in early cases. Intravenous urography has 
been of diagnostic aid in 12 of the 22 patients in 
whom it has been used. 

Cystoscopic findings. If intravenous urography 
and the general examination, which includes re- 
peated urine analyses, have not yielded sufficient 
information concerning both kidneys (which is 
usual), the patient is subjected to a complete cys- 
toscopic examination. This includes a thorough 
examination of the bladder, catheterization of 
both ureters (when possible), with urine specimens 
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Fig. 3. Plain X-ray picture showing multiple small calci- 
fications in both kidneys caused by tuberculosis. These 
calcifications are significant of nature’s attempt to heal the 
disease. 


collected from the bladder and from each kidney 
for culture, urea, and microscopic examination, 


guinea-pig inoculations, and potato culture. One 
cubic centimeter of phenolsulphonephthalein is 
then injected intravenously; a note is made of the 
time of appearance from each kidney, and a de- 
termination of the total amount secreted in 10 


minutes after the first appearance. Thus, the 
urea and the phenolsulphonephthalein determine 
the function, and the guinea-pig and potato cul- 
ture prove the presence of tubercle bacilli. A plain 
X-ray picture is taken of the bladder, ureters, and 
kidneys with the X-ray ureteral catheters in posi- 
tion, followed by a pyelogram of each kidney and 
a pyelo-ureterogram with the patient in the sitting 
posture. stat 
DIAGNOSIS 

There is considerable difference of opinion as to 
how much data is required to make a diagnosis 
and outline the treatment in a given case of renal 
tuberculosis. Beer states that the cystoscopic 
picture, together with the finding of tubercle 
bacilli in the urine, is sometimes sufficient for 
diagnosis. He also believes that one should obtain 
positive smears for tubercle bacilli in 89 per cent 
of cases; that functional tests are significant only 
late in the disease, and that pyelography is rarely 


necessary and often harmful. He grants the oc 
sional necessity for exploratory operation. Braas: 
and La Pena (4) state that diagnosis of re: 
tuberculosis is more difficult than it was 25 ye: 
ago, because in most cases there is less pathok 
present. They base their diagnosis on evidence 
renal destruction as noted by deformity in | 
pyelogram, but state that the phenolsulpho 
phthalein functional test, positive guinea-pig, a 
uroselectan are all helpful at times. Wade c: 
attention to diminished bladder capacity in 97> 
cent of cases. Pyelograms are more import: 
than functional tests according to Kretschn 
who also believes one should not be in haste 
operate but should repeat the various tests a 
pyelograms to prove that the other kidney is { 
from disease. He states that such delay has ne 
led to a bad result or to ary regret. Jeck, in 
porting 58 cases from Bellevue Hospital, obtaii 
pyelograms in only 14, 10 of which were typi 
enough to warrant operation, and expressed {i \ 
of pyelography in these cases. Thomas (26) for 
the pyelogram to be the first positive localiz 
finding in 56 of 170 pyelograms studied. He alw: 
makes bilateral pyelograms and finds a filli 
defect usually at the tip of a calyx, often so sm 
as to be easily overlooked. Pyelograms were he! 
ful in making a diagnosis in only 26 per cent 
Stevens’ cases; while Rohrer states that they ar 
unnecessary. Caulk made a diagnosis of tuber 
culosis in 78 per cent of his cases unaided |iy 
pyelograms, but also proceeds with urograph 
though he states it is not helpful in many case: 
The diagnosis of renal tuberculosis is sometin 
exceedingly difficult, and we therefore feel th 
every possible positive or negative evidence is 
the utmost importance. Our aim is not merely 
determine that tuberculosis of the urinary tra 
exists but to ascertain exactly where the infecti 
is and to what extent destruction has occurr« 
Furthermore, we are anxious to obtain this inf 
mation as early as possible so that definite tre: 
ment may be instituted to relieve the sympton 
as well as to prevent extension and further « 
struction. It is true that in certain lesions whi 
progress slowly there may be no hurry to opera 
but how are we to determine in any specific c: 
how rapidly the process may extend? it is wi 
this in mind that we subject patients to a thorot 
routine examination and complete cystoscopy. 
There is always the danger of carrying tuber: 
bacilli to the uninfected kidney by passing 
ureteral catheter through the infected bladd 
Also, a vesicorenal reflux may occur, which wot 
permit one to obtain infected urine from a healt 
kidney. Beer believes that these incidents 
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lig. 4. Bilateral pyelogram of Figure 3 showing diffuse 
tuberculosis of both kidneys. The kidney destruction for 
such an infection is not great. This patient is at present 
inoperable and is being treated medically. 


common and are occasionally the cause of an 
erroneous diagnosis of bilateral renal tuberculo- 
sis. Thomas (26) has passed catheters to the 
kidneys of patients with tuberculosis, filled the 
bladder with methylene blue, lowered the head 
of the table, asked the patient to strain, and 
looked for the blue dye to come from the cathe- 
ters. He obtained the dye in 1.5 per cent of cases. 
No doubt bacteria may be carried up the ureter 
with a catheter, or a reflux may occur which per- 
mits one to obtain bacteria from a healthy kidney. 
Still, we feel that the information obtained from 
cystoscopy and careful catheterization of the ure- 
ters far outweighs the possible harm to the patient. 
Reflux up a normal ureter must be rare. 

We have come to rely primarily for diagnosis 
upon the irregularity or filling defect in the pyelo- 
gram. Usually other data are necessary for a 
correct diagnosis, although in the most recent 34 
cases the pyelograms were considered diagnostic 
in 28, or 82.3 per cent, with an error in diagnosis 
in 2 cases. By means of pyelography, one obtains 
more evidence of renal destruction than by other 
diagnostic means. It is true that occasionally a 
large pyonephrotic sac or a renal neoplasm may 
simulate tuberculosis, but in these cases removal 
of the kidney is the only way to ascertain the 
pathological process present. 
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Fig. 5. Bilateral pyelogram of same patient (Fig. 4) 
taken 6 months after medical treatment. Note that the 
filling defects are somewhat smaller, possibly due to heal 
ing within the kidney. He is free from symptoms most of 
the time, with occasional remissions of bladder symptoms. 
His general condition has improved and he is able to cca 
tinue his employment as a policeman. 


There are two common types of advanced renal 
tuberculosis which may ordinarily be diagnosed 
by the pyelogram. The first appears as a large, 
dilated, irregular kidney pelvis and a megalo- 
ureter. This type usually has very poor renal 
function and is the end-result of a continuously 
destructive process. The second type is charac- 
terized by shagginess and irregularity of the major 
and minor calyces, without much increase in the 
size of the kidney pelvis, often with calcifications 
in the kidney substance, and a small, irregular, 
beaded ureter. This latter group includes those 
cases which show a tendency toward healing, and 
usually has a better resistance to the tuberculous 
infection. 

Kidney function tests proved helpful in 26, or 
76.5 per cent of our most recent 34 cases. Dimin- 
ished renal function, as determined by urea, phe- 
nolsulphonephthalein, indigo-carmine, or urose- 
lectan, gives us an idea of the approximate 
destruction in the kidney. In early cases, in 
which very slight damage has occurred, these 
tests are often valueless, but by the time the 
urologist is permitted to examine these patients 
some kidney tissue has usually been destroyed. 
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Fig. 6. The filling defect in the left upper calyx is due 
to tuberculosis. A left heminephrectomy was done, fol- 
lowed by a urinary fistula. One year later a complete left 
nephrectomy was necessary. This portion of the kidney 
also showed tuberculosis. At present patient is free from 
symptoms and has gained weight. (The filling defect 
in the right pyelogram is due to incomplete injection.) 


We rely more upon the percentage of phenolsul- 
phonephthalein excreted in a given time from each 
kidney than upon the other kidney function tests. 

The bladder picture on cystoscopy frequently 
is sufficiently characteristic to convince one of the 
presence of tuberculosis. This is very helpful and 
was present in 25, or 73.5 per cent, of our cases. 

Cathelin states that it is impossible to catheter- 
ize both ureters in 50 per cent of cases. This may 
be true at the first examination. In this series, 
both ureters were eventually catheterized in 28, 
or 82.3 per cent, although in some cases more 
than one cystoscopy was required. Occasionally, 
the catheters could be passed only part way up 
the ureter. 

Finding tubercle bacilli in the urine is very 
helpful in making a diagnosis, and we search dili- 
gently for them by stained smears, guinea-pig 
inoculations, and Corper’s potato culture. They 
were discovered in 16, or 47 per cent, of the pa- 
tients. However, we do not hesitate to diagnose 
renal tuberculosis in the absence of tubercle bacilli 
in the urine. 


AND OBSTETRICS 


Fig. 7. 


Shows advanced destruction caused by tul 
culosis. 


TREATMENT 

Renal tuberculosis should be considered a loc 
ized infection in an individual who has a gene: 
systemic tuberculosis, for it would be unreas« 
able to assume that a kidney could become i 
fected with tuberculosis without the presence 
some other focus of the disease in the body. T! 
fact is particularly important in outlining t! 
treatment of this disease. Although our attentio: 
is focused on the renal infection, we should reme: 
ber that the disease is present in some other t 
sues even though it may be quiescent at tlic 
moment. Hence, it would be reasonable to < 
sume that the patient should be treated in the 
same manner as one suffering from tuberculo 
which had manifested itself elsewhere. 

So called preclinical tuberculosis should 
treated medically. If no renal destruction h 
taken place, which can usually be determined | 
the pyelogram, the patient should have the bei 
fit of careful medical care in the hope that t 
kidney will heal. If a destructive lesion sup: 
venes during medical treatment, surgical me 
ures should at once be instituted. 

Destructive unilateral renal tuberculosis is 
ways surgical, and the offending organ should 
removed as soon as the diagnosis is made, unk 
the patient’s general condition contra-indica 
surgery. Occasionally, even in the presence of 
open pulmonary tuberculosis, or other systen 
disease, it may still be advisable to remove 
kidney. As Hunt has pointed out, “In the abser 
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Fig. 8. Early tuberculosis of the right upper calyx. 
Nephrectomy resulted in complete cure. Note distortion 
due to granulations, nature’s attempt to heal. 


of general indications, if the tuberculous kidney 
is the most significant lesion, its removal is justi- 
fiable.” Since it is possible to remove a kidney 
under regional or spinal anesthesia, the operation 
assumes much smaller proportions, both as to 
mortality and morbidity. In rare instances it may 
be advisable to treat this type of patient medically 
before operation in the hope that his eventual 
postoperative convalescence may be shortened. 
It is our custom to begin medical treatment as 
soon as the diagnosis is established and continue 
this treatment during the operative convalescence, 
as well as after operation. 

There is considerable difference of opinion con- 
cerning the treatment of bilateral renal tubercu- 
losis. Braasch (3) states, according to Bumpus, 
that when nephrectomy has been performed, and, 
following this, urine from the supposedly normal 
kidney is found to contain tubercle bacilli, the 
subsequent mortality and the subsequent im- 
provement are practically the same as in those 
with, as far as can be determined, strictly uni- 
lateral involvement. Thomas (26) believes that 
the removal of one kidney in a bilateral tubercu- 
lous infection, is not good surgery. Spitzer admits 
that some circumstances warrant removal of one 
kidney, even when the other is known to be 
affected, but that these occasions are rare. Caulk, 
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Fig. 9. Early tuberculosis of the right upper calyx. Be 
cause of the destruction, a nephrectomy is more urgent in 
this case than in Figure 8 


Beer, Kretschmer, and others are of the opinion 
that patients with questionable bilateral renal 
tuberculosis should not be operated upon until it 
is satisfactorily established that one kidney is un- 
infected. They also believe that a diligent search 
should repeatedly be made for tubercle bacilli 
from the urine of the normal kidney, and if none 
are found the case becomes surgical. Folsom 
strongly advocates the immediate removal of a 
proved tuberculous kidney, provided a clear urine 
and a normal function, determined by the excre- 
tion of indigocarmine or phenolsulphonephtha- 
lein, are obtained from the remaining kidney. 
McCarthy (quoted by Folsom) believes “‘it is a 
much less error to remove any number of tuber- 
culous kidneys, in what subsequently proves to 
be a bilateral renal tuberculosis, than it is to inoc- 
ulate even one healthy kidney with this disease 
by overzealous instrumentation.” Uffreduzzi, 
according to Forni, has found that animals with 
bilateral renal tuberculosis, which had a unilateral 
nephrectomy, lived longer than control animals, 
and that in some cases the progression of the dis- 
ease in the remaining organ was very gradual. He 
states that in several instances there was a regres 
sion which resulted in a clinical cure, healed 
lesions being found at autopsy. He explains this 
as resulting from an increased blood supply to 
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INTRAV ENOUS 
PYELOGRA PHY 
NEO-IOPAX -30 
MINUTES AFTER 
INJECTION. 


Fig. 10. A diagnosis of right renal tuberculosis was made 
and nephrectomy performed. Pathological report showed 
an infected hydronephrosis but no tuberculosis. This 
patient’s sister showed a similar condition, which was 
tuberculosis, and helped lead us into this diagnosis. 


the remaining kidney which had a beneficial in- 
fluence on the tuberculous disease. 

Bilateral renal tuberculosis usually manifests 
one badly destroyed kidney, while the other kid- 
ney is only slightly infected. To determine whether 
or not the second kidney is infected, many sur- 
geons search diligently for tubercle bacilli. In re- 
cent years a much larger percentage of bilateral 
infections has been discovered. After making 
a diagnosis of bilateral renal tuberculosis, most 
surgeons relegate the patient to a miserable exist- 
ence and, as statistics show, to almost certain 
death in a short time. There have been patients 
(Fig. 1) suffering from bilateral renal tuberculo- 
sis, who have had one kidney removed, and at 
present the disease is at least arrested and there 
has been clinical improvement. Similar cases 
have been reported by Braasch (4), Munger, and 
others. If even an occasional patient is benefited 
and his life prolonged and made more endurable, 
is not removal of a kidney, the infection of which 
prevents any possibility of convalescence, justi- 
fiable? Medical treatment with surgery is very 
helpful, because, as often pointed out, if relative 
immunity cannot be built, prognosis is unfavorable. 


wees BnoMMUA BET. cUNALT.IW® 


% 


Fig. 11. Due to this filling defect, three diagnoses 
made: (a) Tuberculosis, (b) non-shadow-casting stone, : 
(c) neoplasm. Only symptom was painless hematuria. * 
phrectomy revealed a neoplasm surrounding the uret: 
pelvic junction and extending a short way down the urc 


I do not wish to convey the idea that all | 
tients with bilateral renal tuberculosis should 
subjected to operation. There are some patiet(s 
presenting frankly destructive lesions in both k 
neys, and it would be exceedingly difficult to « 
cide which one to remove (Fig. 4). Howevei 
believe that if a destructive lesion is definit: 
proved in one kidney and the functional test 
the other is satisfactory, even though tube 
bacilli have been found in the urine from it, | 
patient should have the destroyed kidney remo 
at once. It is our custom to remove the destro\ 
kidney even when there is pyelographic evide: 
of a very small infection in the opposite kidn 
Inasmuch as the poor outcome in cases in wh 
surgical treatment has been denied has been a 
ply proved, and whereas certain patients are ( 
nitely benefited by surgical intervention, we wo 
prefer to make an error of commission rather t! 
one of omission. We have also come to beli 
that no patient should ever be told that his « 
dition is inoperable. Under proper care the ¢ 
ditions often change, and in two instances patie 
who were at first pronounced inoperable were la 
deemed operable; then, because of the earlier 
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TABLE IV. 


I 


ANAESTHETIC USED 


Average Immediate results 
days in hos 

pital after i 
operation 


[ype of Num 
esthesia*® ber 


Died 
Im- |Unim 
rested proved proved 
rtebral 25 18.9 


ertebral and 
lation narco 


ition narcosis 


in 


formation, they both refused operation. They 
have since died. In these cases there was an 
apparent regression of the disease in one kidney, 
while the other became so badly infected that the 
general health of the patients was impaired. It is 
difficult to guess what the outcome might have 
been had they submitted to the operation, but, 
realizing the hopeless outlook otherwise, heroic 
measures seem justifiable. 

With all the present methods of diagnosis, we 
feel that an exploratory diagnostic operation 
should rarely be necessary. The condition of the 
kidney almost invariably can be better ascer- 
tained by pyelogram and intravenous urography, 
than can be done at operation when the surgeon 
has the kidney exposed. We have occasionally 
examined a kidney at the operating table which 
appeared normal, and had it not been for the 
pyelographic evidence the kidney could not justi- 
fiably have been removed. We also believe that 
kidneys occluded with tuberculosis are a prob- 
able source of infection dissemination, and should 
be removed regardless of the absence of symp- 
toms. In general, then, when the pyelogram 
shows a destructive lesion of the kidney which 
is characteristic of tuberculosis, and particularly 
when the functional ability is diminished, and 
when the function of the opposite kidney is nor- 
mal and the pyelogram is normal or only slightly 
impaired, we remove the worse kidney, followed 
by careful medical treatment. 


ANAESTHESIA 


Some form of regional or spinal anesthesia is 
the anesthetic of choice, especially in renal tuber- 
culosis. This is true because any inhalation anes- 
thesia may light up other tuberculous foci. A gen- 
eral anesthetic will also impose an additional 
burden on remaining kidney. In our cases, aver- 
age length of hospital days was less with regional 
than with inhalation anesthesia (Table IV). 
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TABLE V.-~-ORIGINAL SYMPTOMS IN 
THIRTY-FOUR CASES 

Number Per cent 

Bladder symptoms 20 85.3 

Pain in kidney 26 

Cloudy urine 17 50 

Hiematuria 15 14 
General symptoms 12 


70.5 


35-3 


TABLE VI.~—-FINDINGS IN THIRTY-FOUR CASES 
Number 

Bladder appearance suggestive 25 8 

Tubercle bacilli proved by guinea pig 

stain or potato culture 

Able to catheterize both ureters 

Functional test helpful 

Pyeclogram suggestive 


Per cent 


SURGICAL PROCEDURE 


In most cases, the kidney, with as much of the 
ureter as possible, is removed through the usual 
kidney wound. Beer suggests the possibility of 
producing a “tuberculous bacillamia” by roughly 
handling the kidney prior to removal. Nephro- 
ureterectomy has been performed once in our 
clinic, but we believe that the necessity for this 
procedure is rare. A heminephrectomy for tuber- 
culosis of the upper pole of the kidney was also 
performed once. This patient required a nephrec- 
tomy 1 year later because of a urinary sinus, at 
which time the remainder of the kidney also 
showed the presence of tuberculosis. 


POSTOPERATIVE DATA 


We have been able to trace 9 deaths. There 
were 3 postoperative deaths, as shown in Table VII, 
or slightly more than 3 per cent. The remainder 
have died from several months to years after oper- 
ation. From Table II, it will be noted that the 
largest percentage of deaths occurred in the 
younger group of patients. Perhaps the infec- 
tion is more acute in younger individuals or their 
resistance may be less than in older patients. 


MEDICAL POSTOPERATIVE TREATMENT 


One who treats tuberculosis must have a sym- 
pathetic understanding of this class of patient. 
He must be a solid support for them to lean on at 
all times, and one into whose sympathetic ears 
they may unburden their troubles. Dr. Wang of 
our clinic understands this psychology and always 
befriends his patients; consequently, he obtains 
complete co-operation and some excellent results. 
He suggests that the patient be informed of the 
exact nature of his disease in order to obtain his 
co-operation. The treatment is outlined at once, 
so that the patients realize the necessity for pro- 
longed care. Their diet is placed on an almost 
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TABLE VIL.- 


Mortality Tim 
e 

after 
operation 


Operation 


Date of Died 


operation 


Left nephrectomy 3 mos. 


Left nephrectomy 17 days 


Right nephrectomy 2 yrs. 


=~ 


Right nephrectomy, 9 mos 


ureterectomy 


Left nephrectomy, 
ureterectomy 


Left nephrectomy, 
ureterectomy 


Left nephrectomy, 25 days 


ureterectomy 
Left nephrotomy 4 days 


Left nephrectomy 14 mos 


| not done) 


individual basis, for certain foods aggravate some 
and are beneficial to others. Wang (30) believes 
that most patients with genito-urinary tubercu- 
losis should not be put in a sanatorium unless 
active pulmonary lesions are also present. Most 
public sanatoria are for patients with tuberculosis 
of the lungs, with no separate provisions for those 
with urological tuberculosis; and, usually, no one 
is particularly interested in the urological patient. 

Rest, fresh air, quartz light, tuberculin, and 
medicinal therapy are employed, and the benefits 
derived are from the combination of these ele- 
ments. The urological treatment consists in local 
urethral, bladder, ureteral, and renal treatments 
as indicated. Barnett, in discussing tuberculin 
therapy, states: ‘“Never allow a skin or systemic 
reaction to occur without decreasing the dose. 
In other words, always be near a reaction or 
sometimes in one, but never on top of one.” 
Warm gominal (29), 2 per cent, is instilled into 
the bladder twice a week for vesical irritations, 
and, combined with methylene blue by mouth, 
seems to be helpful to some patients. 


In our most recent 34 cases, a lumbar sinus was* R. 


present on leaving the hospital in 23, or 67.7 per 
cent. Many of these healed promptly with med- 
ical care. Wang (30) stated that all were closed 
in 8 months and an average of 4.2 months were 
required to heal these sinuses. In studying the 
cause of sinus formation, no conclusions could be 
reached since sinuses were present following 
nephro-ureterectomy, in old long standing disease 
of the kidney, and in early renal tuberculosis. 
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Diagnosis 


Complications Anesthesia 
Pathol 


ogy 


| Guinea 
pig ] 


Tuberculosis of bladder | Paravertebral 


Uremia, ureteral stricture Paravertebral 


None Nitrous oxide gas, et 


Rectal abscess, tuberculo- | Nitrous oxide gas, et! 


sis of ureter 
Tuberculosis of ureter Nitrous oxide gas, et 


Pulmonary and ureteral | Nitrous oxide gas, et 


tuberculosis 
Tuberculosis, ureter Ether 


Pulmonary embolus Spinal 


| Paravertebral 


Tuberculosis of bones, 
lungs, genitalia 


Pain in the remaining kidney was a distress 
symptom for several months in many patie: 
This probably is due to the compensatory hy 
trophy and increased blood supply to this kidn 
with resultant tension of the renal capsule. 


SUMMARY 


The following summary is based on a review of 
the literature and a study of 97 patients who h 
had nephrectomy for tuberculosis: 


1. Preclinical tuberculosis of the kidney is 

stage between the time when the tubercle ba: 
enter the kidney and the time when clinical « 
dence of extension to the bladder gives rise | 
symptoms. A few pus cells in the urine of an in /i 
vidual between 20 and 40 years (excluding ve 
real disease) should make one suspicious of r¢ 
tuberculosis. 
The original symptoms complained of i 
cases were: bladder symptoms, 85.3 per cent; p 
in the kidney, 76 per cent; cloudy urine, 50 
cent; hematuria, 44 per cent; general sympto 
35 per cent. 

3. Diagnosis is established primarily by 
pyelographic findings, with evidence of decr: 
in the renal function in advanced cases. We v 
able to catheterize both ureters in about 82 
cent of cases. The appearance of the bladder 
suggestive of tuberculosis in 73 per cent of 
patients studied. The finding of tubercle ba: 
is not necessary for correct diagnosis in most ca 

4. Seventy per cent of the patients were 
tween the ages of 20 and 40. 


> 
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;. Intravenous urography is a distinct aid in 

so ie cases but cannot replace pyelography. 
Bilateral pyelograms should be obtained 
ro tinely if the ureters can be catheterized. 

. Nephrectomy, followed by proper medical 
tr ‘tment, offers the only hope of arresting uni- 
la ral destructive renal tuberculosis. As much 
of the ureter should be removed as is possible 
th ough the kidney wound. 

3. Nephrectomy should be performed in those 
po ients manifesting a destructive lesion in one 
ki ney with good function of the remaining kid- 
ne , where the second kidney can be shown pyelo- 
gr phically to be only slightly if at all affected. 
This is heroic, but offers the only chance of pro- 
longing life, with a possibility of arresting the 
disease in the remaining kidney. Repeated cys- 
toscopic examinations in an attempt to find tuber- 
cle bacilli from a pyelographically normal kidney, 
when the other kidney has a destructive tubercu- 
lous lesion, should be condemned. 

g. Exploratory operations are, today, rarely if 
ever justifiable; more evidence should be obtained 
in most cases before surgery is undertaken than 
can be gained at the operating table. 

10. Some form of regional or spinal anesthesia 
should be used in preference toa general anesthetic. 

11. The mortality is higher in younger patients 
who develop renal tuberculosis. 

12. The operative mortality was approximately 
3 per cent. ia 

13. A lumbar sinus was present in 23, or 67 per 
cent, of our most recent 34 cases when they left 
the hospital, all of which healed in an average of 
4 months. 

14. Pain in the remaining kidney following 
nephrectomy is common. 

15. Medical care is an essential part of the 
treatment of renal tuberculosis and should be 
carried out by one thoroughly familiar with this 
work. 
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TORSION OF THE 


VINCENT J. O'CONOR, 


FYSNHIRTEEN years ago? I reported two in- 
| stances of torsion of the spermatic cord. One 
was seen with Dr. William C. Quimby and 
the other was a patient of the late Dr. C. E. 
Porter. There was very little concerning this sub- 
ject in the available textbooks and I found, after 
a complete review of the literature, that only 124 
instances were on record. After this study it 
seemed to me that torsion of the cord must be a 
much more common occurrence than the records 
indicated. Since that time I have carefully ques- 
tioned and examined each patient I have seen in 
whom there was complete or partial atrophy of 
the testicle. My conclusion is that torsion of the 
cord is not the clinical rarity formerly supposed 
and that atrophy of the testis following so called 
“orchitis” is in fact the end-result of torsion in a 
considerable percentage of instances. 

The fact that there have been twice as many in- 
stances of torsion reported in the past 10 years 
compared with the entire literature preceding this 
time suggests a more common recognition of the 
condition rather than a more frequent occurrence. 

In addition to reporting 6 additional personal 
observations together with 3 patients from the 
service of my colleague, Dr. Corbus, there are 
several reasons why this subject should be brought 
up again. Most patients with acute torsion of the 
cord are seen first by their regular physicians who, 
as a rule, do not consider this condition in making 
a differential diagnosis. The diagnosis of orchitis, 
epididymitis, or “acute hydrocele” is frequently 
made without proper correlation of history, symp- 
toms, and physical findings. Since operative in- 
terference results in conservation of the testis 
only when resorted to in the first few hours after 
the onset of symptoms, it is necessary that the 
diagnosis be made at the earliest possible moment. 

Torsion may occur at any age. It has been 
recognized shortly after birth and in one of my 
patients occurred at the age of 68 years. It 
probably occurs more frequently during child- 
hood and adolescence, as indicated by the re- 
ported cases, although it is possibly more often 
correctly diagnosed during this period of life be- 
cause the physician has less reason to err in the 
diagnosis of gonorrhceal epididymitis in these 
younger patients. 

Torsion has been observed somewhat more 
commonly on the right side and in slightly more 
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than half of the cases in incompletely descen: 
testes. Here again it is possible that this recog 
tion has not been because torsion occurs m 
commonly in undescended testes but beca 
surgical interference has been more frequen 
advocated than in normally descended test 
The diagnosis of torsion was made during ope 
tion; the cause of the swelling was often not s 
pected before operation. 

The most plausible explanation is that tors 
is always brought about by contraction of 
cremasteric fibers. There must be an abnorn 
attachment of the testis and a certain deficie1 
in make-up of the gubernaculum associated \ 
a more or less capacious tunica vaginalis. 1 
anatomical variation would not cause torsion, | 
twist itself resulting from repeated contraction 
cremasteric muscle bundles, strands of which n 
be anomalous. Therefore, the degree of torsi 
that is the number of half turns or full turns 1 
cord undergoes, depends indirectly upon the fr: 
dom of the testicle to be rotated inside the tun 
and directly upon the strength of the muscu 
contraction. 

Torsion is said to come on most frequently ci 
ing sleep but I have seen only one such instar 
in 11 cases. Strain of any sort, running, coughi! 
crossing the legs, etc., are mentioned as excit 
factors. Gradual and repeated strain is more of |: 
noted in the recurrent cases; as coitus, and stra 
ing at stool. 

At operation the pathological findings 
characteristic. The cord above the torsion c 
tains either dilated or flattened and_partia 
obliterated spermatic veins, depending upon | 
extent of their occlusion in the twist. The sp 
matic artery is always greatly dilated but usua! 
pervious. If the condition is an acute one, t! 
surrounding tissue is oedematous; if chronic it 
adherent and fibrous. In the acute cases the twi 
occurred from without inward in over two-thir: 
of the patients. In the recurrent cases no defini! 
rule can be formulated. The extent of the twis 
varies from one-half turn to two full turns and th 
site of the twist is always in that free portion « 
the cord which, covered by tunica vaginalis, sus 
pends the epididymis and testicle. 

Incision into the tunica vaginalis reveals, i 
the early stages, more or less blood stained flui 
while in the longer standing process old bloo 
clot entirely fills the tunica. The remainder of th: 
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rd below the twist, including the epididymis, is 
eatly swollen and bluish or purplish in color, 
hile the spiral intersections produced by the 
vist are clearly seen. The testis itself may be 
ily slightly enlarged or it may be treble the 
ormal size. 
On section the parts show intense engorgement, 
-d, blue, or black, depending on the duration. In 
1e longer standing cases there is a destruction of 
ie testis, not a necrosis in the ordinary sense of 
ie word but an aseptic death of the gland, which 
process of time undergoes fibrification and con- 
‘quent atrophy if left in the scrotum. In the 
ecurrent cases any sharper attack than usual 
vay cause lymph to be deposited in the tunica 
vaginalis and form adhesions anchoring the testi- 
cle. Microscopically there may be seen hamor- 
rhagic infarction; no organ left but merely old 
blood clot; or a diffuse interlobular hemorrhage. 


SYMPTOMS 


The onset occurs with a varying degree of pain 
in the lower groin of the affected side. In the cases 
herewith reported 7 of the g felt pain more or less 
immediately after physical strain. In the acute 
cases which do not subside the pain becomes pro- 
gressively more severe and localizes in the testis 
and lower cord. A characteristic diagnostic point 
is that swelling of the scrotal contents begins im- 
mediately and this swelling gradually increases 
for from 12 to 24 hours when it ceases. It is at 
this time that the severity of the pain is greatest. 
Careful observation will show that the swelling 
involves the cord only to the degree of the height 
of the twist, and the scrotum becomes diffusely 
reddened and tense. In the case of a testis lying 
high up in the inguinal canal the superficial struc- 
tures of the groin assume this appearance. An- 
other diagnostic feature, if seen in the first few 
hours, is that the swelling has the appearance of 
being drawn upward in the scrotum or inguinal 
canal, due to the shortening produced by the tor- 
sion. 

When seen early the epididymis is normal in 
outline but is not in its usual relation to the 
body of the testis, being anterior or lateral rather 
than posterior. Toward the height of the swelling 
the outline of the testis and epididymis becomes 
obscured due to haemorrhage into the tunica and 
generalized oedema of these tissues. There is very 
slight systemic reaction in the majority of cases, 
and the temperature, pulse, and leucocyte count 
do not seem compatible with the severity of the 
local condition. Nausea, vomiting, urinary fre- 
quency, weakness, and malaise may occur but are 
not part of the usual clinical picture. 
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If no attempt is made to untwist the torsion 
there is usually a gradual subsidence of all pain 
after 2 to 5 days, but the swelling and local ten- 
derness persist for from 10 to 14 days. In 2 of my 
patients the pain was so severe 48 hours after the 
onset that generous doses of morphine failed to 
relieve it. The usual sequel is a gradual atrophy 
of the testicle due to fibrotic changes. The epidi- 
dymis is much less affected in this atrophic proc- 
ess and in 4 of these cases has remained practically 
normal to palpation. Gangrene of the testicle has 
occasionally been reported but I have never seen 
torsion associated with active infection of the 
scrotal content. 


DIAGNOSIS 


In infants and younger boys orchitis, epididy 
mitis, strangulated hernia, and acute inguinal 
adenitis must be differentiated from torsion. The 
average practitioner of medicine seems content 
with the diagnosis of ‘ orchitis”’ for most acute or 
chronic swellings of the scrotal content. Strictly 
speaking orchitis as seen clinically is a relatively 
rare condition except for the orchitis accompany 
ing mumps and the hemorrhagic reaction result- 
ing from direct trauma. Secondary orchitis, due 
to extension of infection from the epididymis, is 
usually so slight as hardly to justify the term ex- 
cept in rare cases in which the epididymal in- 
volvement is so intense as to block the circulation 
of the testicle by the peri-epididymal infiltration. 
Orchitis due to syphilis, whether it be the inter 
stitial or gummatous type, is not an acute disease, 
involves the body of the testis and not the struc 
ture of the cord, and is never to be confused with 
torsion. 

If the differential diagnosis will be analyzed on 
the acute onset, lack of findings coincident with 
epididymitis, either gonorrhoeal or non-specilic, 
exclusion of strangulated or incarcerated omental 
hernia, non-transilluminable scrotal content, and 
the finding of a reddened tense scrotum with ele- 
vation of the testis and limitation of the swelling 
to the lower inguinal canal, it is probable that 
fewer diagnoses of orchitis will be made and a 
higher incidence of torsion discovered. 


PROGNOSIS 


So far as recorded, torsion of the spermatic 
cord has never proved fatal. In recurring torsion 
the attacks usually continue with a resultant 
atrophy accompanied by intermittent neuralgic 
pain, unless an orchidopexy is performed. A few 
patients have had no recurrence after the first 
manipulation of untwisting the cord. The impor 
tant feature of this condition is immediate diag 
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nosis because in the acute cases operative detor- 
sion in the first 3 or 4 hours will often result in the 
conservation of testicular tissue (Case 2). After 
24 hours operation is only indicated to relieve 
pain or to eliminate the remote possibility of 
gangrene. In several instances seen after the 
severity of the pain had begun to diminish pallia- 
tive treatment has been advised rather than 
operation; the prediction being of course that 
more or less complete atrophy would result (Case 
8). 
TREATMENT 

1. Detorsion has been successful in a few cases 
of torsion in fully descended testes when seen 
very shortly after the onset of symptoms. It 
should, therefore, always be attempted in cases 
seen early but only in those in which the testis is 
outside the external abdominal ring. It is ob- 
viously impossible if the strangulation has existed 
long enough for engorgement of the testis to 
occur or for much fluid to accumulate in the 
tunica vaginalis. 

Detorsion is accomplished by grasping the tes- 
ticle between the thumb and second finger and 
slowly rotating on the vertical axis, trying first 
from within outward as the torsion most often 
found has occurred in a counter-clockwise direc- 
tion. No force should be used and torsion should 
be continued until relief is felt or pain and resist- 
ance become so severe that it is obviously the 
wrong direction. 

In one instance reported in the literature a pa- 
tient with recurrent torsion was taught to per- 
form detorsion successfully upon himself for many 
years. However,,if after a successful detorsion has 
been accomplished, the condition recurs, an 
orchidopexy is indicated. 

My most recent patient with this condition has 
been able to perform detorsion successfully for 4 
months. His symptoms had been present for 3 
months, and when first seen he had 50 per cent 
atrophy of the testis. There has been no increase 
in atrophy and so far he refuses orchidopexy 
(Case g). 

2. Orchidopexy should be performed in all cases 
in which it is deemed advisable to save the testis 
and in which there is no anatomical condition 
present that will interfere with the success of the 
procedure. 

The usual transposition can be done on un- 
descended testes with satisfactory results. In 
fully descended testes any operation that per- 
forms and accomplishes a fixation preventing 
recurrence will achieve a cure. A simple eversion 
and suture of the tunica vaginalis is usually 
sufficient. 





3. Orchidectomy. In an adult where transpos 
tion of the undescended testis cannot be sati 
factorily accomplished, or in any case in whi 
necrosis, gangrene, or persistent circulatory « 
struction is present, removal of the testis and | 
involved portion of the cord is indicated unl. 
the patient has already passed through the per 
of pain and increased swelling. In this event, h: 
applied locally, and a week or 10 days of rest « 
a suspensory achieve relatively the same resul! 
orchidectomy. 


CASE REPORTS 
(Cases given in abstract for purpose of brevity 


Case 1. L. M., aged 13 years, a patient of Dr. Co 
and seen with him, appeared June 10, 1921, stating 
after riding home from school on his bicycle he had 
suddenly taken with a severe pain in the region of the : 
testicle. The pain continued with increasing severit: 
night and when seen some 20 hours later had already | 
to subside. The swelling involved the entire right scr 
which was red and tense and symmetrical. There w: 
tenderness or swelling above the external inguinal ring 
the testis was definitely drawn up suggesting to: 
Although not definite the epididymis seemed to be ant 
to the body of the testicle. All other tests being nega 
a diagnosis of torsion was made and immediate opera 
advised. The father preferred to wait and after 3 day 
rest and hot applications the pain subsided and the sv. 
ing began to decrease. After 3 weeks the testis was repla 
by a small soft mass with a normal epididymis felt a: 
riorly. This patient was seen in February, 1932, and p 
tically no remnant of testis could be felt in the right s: 
tum, and although the epididymis was small it was 
usual consistency. 

Diagnosis: Torsion of right spermatic cord—atrop 

No operation. 

Case 2. C.S., aged 58 years, referred by Dr. Frede: 
Tice, was seen 2 hours after onset of severe pain in 
testicle which came on after straining at stool. The te 
was twice normal size, elevated toward the external ri 
epididymis on external side of testis instead of poster 
Temperature and leucocyte count were normal and ur! 
prostate, and other tests were negative. A diagnosis of t 
sion of the cord was made and within 3 hours after the 
set of symptoms the scrotum was incised and a rota 
cord with one-half twist (180 degrees) was found just be! 
the external ring. After detorsion and the application 
hot pads for several minutes the circulatory flow seen 
improved so the testis was replaced in the scrotum : 
several sutures served to anchor it in place. Operation \ 
performed on September 3, 1927, and when last seen 
December, 1930, the testis was normal to palpation and 
further pain has occurred. 

Diagnosis: Torsion of left spermatic cord. 

Operative detorsion in 3 hours. No subsequent atrop 

CASE 3. M. J., aged 36 years, came to the Washing 
Boulevard Hospital on October 12, 1927. He was a 1 
road brakeman and stated that on the previous day a 
uncoupling cars and jumping to the ground he was se! 
with a severe pain in the right testicle and had to be dr 
home. The pain increased constantly all night and 
admission he required one-half grain of morphine to q 
him. The testis was drawn up in the right scrotum, 
twice normal size, and very tender. The scrotal skin 
reddened and slightly cedematous. There was no swe! 
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or  nderness above the right external inguinal ring. Be 
ca’ ¢ of a mucoid urethral ‘disc harge, which contained pus 
bu no gonococci, the interne made a diagnosis of right 
ep dymitis. Dr. A. R. Metz asked me to see the patient 
th uext day because of an increase in swelling and pain. 
[\ perature and leucocyte count were normal. A diag 
n. » of torsion of the cord was made and operation per- 
fo ved immediately. The cord just below the external 
rii was twisted one and one-half times (540 degrees) and 
th testis was completely replaced by blood clot, and dis- 
in’ crated reddish-brown material. The cord was severed 
hes above the twist and both testis and cord removed 
ec MW. 

agnosis: (Dr. E. R. LeCount) Necrosis of, and hemor 
rhe into, right testicle due to torsion of the cord. 


te 


\n interesting feature of this case, not pre- 
viously seen mentioned by me, was a subsequent 
claim for damages against the company on the 
contention of injury compensible in line of duty. 
Settlement was made out of court. 


Case 4. A. K., aged 31 years, employee of an X-ray 
company, was referred by his employer on April 4, 1927. 
He stated that on April 1, while adjusting some equipment 
he had fallen from a ladder about 5 feet from the ground. 
A severe pain in the right groin caused him to double up 
and within an hour the right scrotum was swollen and ten 
der. He returned to Chicago from the small town in which 
he was working and remained in bed, applying heat to the 
scrotum, for 2 days. When first seen the pain was very 
severe. Temperature, leucocyte count, and all other tests 
were normal, The right scrotum was three times normal 
size, tender, and non-transilluminable. The swelling ex 
tended up to the external ring and was pear-shaped at this 
point. A diagnosis of torsion was made and immediate 
operation performed. The cord was twisted almost one 
complete turn (345 degrees) and there was an apparent 
dry gangrene of the tissues within the tunica. The twist 
was a spiral one extending from the external ring and 
terminating just above the globus major. The pee. and 
testis were removed. 

Diagnosis: Torsion of the right spermatic cord. 
dectomy. 

This patient returned on October 28, 1928, stating that 
he had had fleeting pains for several months in the left 
testicle. Examination revealed no evidence of torsion but 
a moderate scrotal varicocele. Having read up on this sub- 
ject the patient was in fear of torsion on the left side and 
demanded an orchidopexy. This was done and examina- 
tion in October, 1932, shows a normal testis free from pain. 

Case 5. M. H., aged 68 years, Jewish rabbi, was seen 
with Dr. Dolnick on March 8, 1929. Four days previously 
on stepping out of the bath tub the patient felt a sudden 
severe pain in the right groin and scrotum and immediately 
noted a slight swelling. The pain continued to increase and 
the swelling progressed until the scrotum was four times 
normal size. A diagnosis of strangulated inguinal hernia 
was made but on hospital examination the temperature, 
leucocyte count, and bowel movements were normal and 
the diagnosis was changed to orchitis. The pain was so 
severe that morphine would not relieve it and the patient 
had to be strapped in bed and attended by a burly male 
nurse to prevent attempts at throwing himself out of the 
window. On examination (4 days after onset) the swelling 
extended to the external inguinal ring at which point it was 
pear shaped. The skin of the scrotum was blue but not 
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edematous. No outline of epididymis could be felt. All 
other tests being negative a diagnosis of torsion was made 
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and operation performed in a few hours. The cord was 
twisted one and one-quarter times (450 degrees) and 
large sclerotic spermatic artery could be seen ineffectually 
pumping at this point. The testis was replaced by 300 
cubic centimeters of bluish black, bloody fluid with a few 
strands of testicular tissue floating about. 

Diagnosis: Torsion of right spermatic cord. 
and hemorrhage into testis. Orchidectomy. 

Case 6. (Reported through courtesy of Dr. B. C 
Corbus.) Boy, aged 11 years, referred by Dr. L. Hagen on 
March 6, 1928. Two days previously he had fallen from 
his bicycle and within an hour experienced pain in both 
testicles. There had been no direct trauma to the scrotum 
and there was no bruise or ecchymosis. Both testicles were 
twice normal size, drawn high up in the scrotum with pear 
shaped swelling terminating at the external ring. The vasa 
on either side were normal and no nodules could be felt. 
All other tests were negative, temperature and leucocyte 
count normal. A diagnosis of bilateral torsion of the cord 
was made and immediate operation advised in the hope of 
saving some testicular tissue. Another consultant, how 
ever, disapproved this procedure and diagnosed the case 
as one of acute tuberculosis of both epididymides. The 
swelling and pain persisted for 2 weeks and then began to 
subside. The boy was taken to California and given several 
months of outdoor treatment. During this time the swell 
ing completely disappeared and examination in October, 
1932, by Dr. Hagen shows complete atrophy of both testes 
with normal epididymides and vasa. The boy now shows 
evidence of testicular deficiency in his development. There 
now seems no doubt about the accuracy of the diagnosis of 
bilateral torsion and it seems too bad that operative inter 
ference was denied this boy even if the chance of retaining 
some testicular activity was slight. 

Case 7. (Reported through courtesy of Dr. B. C. 
Corbus.) J. R., aged 4 years, wé ‘as admitted to the Evanston 
Hospital on December 10, 1929. His parents stated that 
36 hours previously he had complained of sudden severe 
pain in left scrotal region after coming in from the play 
ground. When put to bed the pain disappeared and did 
not recur until the middle of the night, when the testis be 
gan to swell and the pain returned for several hours. 
Twelve hours prior to admission the pain recurred with 
constant severity and the scrotum became reddened and 
more swollen. On admission the child was in severe pain, 
the scrotum red and tense, and a swelling extending to the 
external ring. Temperature 100.4 degrees F., pulse 120, 
respiration 20, normal urinalysis and leucocyte count. 
Physical examination was negative in every respect except 
for the left scrotal swelling and the right testis retained in the 
inguinal canal. A diagnosis of torsion was made and im 
mediate operation performed. The left spermatic cord was 
twisted just below the external inguinal ring one and one 
half times (480 degrees). This was untwisted after freeing 
the testicle and after 10 minutes of hot applications the 
circulation seemed re-established. The testis was returned 
to the scrotum and fixed in place. Recent examination 
shows an atrophy of about 70 per cent, normal epididymis. 

Diagnosis: Torsion of left spermatic cord. Operative 
detorsion; orchidopexy. Subsequent partial atrophy of 
testis. 

Case 8. S. R., aged 24 years, referred by Dr. Broyde on 
January 12, 1932. Five days previously, after carrying an 
armful of heavy law books, he had a sudden knife-like pain 
in the right groin. The pain continued for 48 hours and 
during this time the right scrotum gradually became 
larger, more tender and reddened. Morphine and hot 
applications were given for the next 48 hours to aid in 
quieting the pain. When I saw the patient the swelling was 
in the upper right scrotum terminating in a knob-like pro- 
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tuberance just below the external ring. The structures 
above were normal. Temperature and leucocyte count had 
been normal. Prostate and urine were normal. The diag 
nosis of torsion of the right spermatic cord was made and 
no further treatment except rest advised. An atrophy of 
the testis was predicted. On February 12, 1932, the pa- 
tient had normal scrotum, epididymis, and vas, and almost 
complete atrophy of the right testis. 

Diagnosis: Torsion of the right spermatic cord; no 
treatment; subsequent atrophy of the testis. 

Case 9. H. R., aged 39 years, referred by Dr. Fisher on 
\pril 12, 1932, with the complaint that for 3 months he 
had had intermittent attacks of pain in the right testis and 
groin accompanied by transitory swelling and elevation of 
the right testis. There was no history pertinent to this 
complaint, no previous venereal disease, and no sign of 
hernia. The patient had never had mumps. Examination 
disclosed a moderate swelling of the right scrotum and the 
testis high up with epididymis anterior to the body of the 
testis. By grasping the testis between the thumb and mid 
dle finger and rotating in a clockwise direction the epi 
didymis was placed posteriorly and the swelling and pain 
subsided in a few minutes. For economic reasons the pa 
tient refused orchidopexy and after instructions as to the 
procedure of performing detorsion himself, while sitting in 
a tub of hot water, he has successfully relieved the condi 
tion on 6 occasions. When last seen on October 3, 1932, he 


had 50 per cent atrophy of the right testis and, alth: 
again advised to have the testis fixed in place surgic 
feels satisfied with the present condition. 

Diagnosis: Recurrent torsion of the right spern 
cord; successful non-operative detorsion; partial atr 
of testis. 


SUMMARY 


Torsion of the cord is not the clinical ra 


previously implied by isolated case reports. \ ne 


additional cases are cited, 5 of which were \ 
fied at operation, 3 by the findings and subseqi 
course, and 1 an obviously recurrent type \ 
gradually developing atrophy. Orchitis, a 
clinical entity, except in association with epidc 
parotitis is an uncommon condition and the | 
should not be loosely applied to explain ui 
ferentiated scrotal swellings. Bearing in mind 
characteristic sudden onset of torsion with 
more or less typical local findings will enab! 
early diagnosis with immediate operative ck 
sion which is necessary in most acute casi 
testicular tissue is to be conserved. 
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LOBECTOMY 


LEO ELOESSER, M.D., SAN FRANCISCO 
m the Department of Public Health, and the Surgical Service of Stanford University Medical Department at the San Francisco Hospital 


)BECTOMY for intractable suppurative 
| d bronchiectasis is gaining favor. Most sur- 

geons, and not a few internists, agree in 
th: ory at least that removal of the affected lobe is 
th: reasonable and desirable method of attacking 
th - hopeless and distressing disease. The high 
ris. of the operation has prevented its perform- 
anc in all but the most desperate cases, and has 
cased many surgeons to cast about for less 
daigerous substitutes. None of the substitutes, 
however, have given as many complete and satis- 
factory recoveries in the patients surviving opera- 
tion as has removal of the suppurating portion of 
the lung. Many patients that have submitted to 
thoracoplasty, and other indirect methods of 
attack, as well as many that have been operated 
upon by cautery pneumotomy, have had to 
undergo tedious and trying periods of treatment 
from which the survivors have emerged, some of 
them crippled, some not, but nct many really 
cured. It is not surprising, therefore, that some 
surgeons, who frightened by their operative deaths 
abandoned the operation, have bent their efforts 
toward lessening its danger, and have returned to 
it again and again, while other pioneers, notably 
among them Lilienthal, have remained unappalled 
and held steadfastly to a method that seemed to 
them to be sure of ultimate success. 

The dangers of lobectomy are diminishing. In 
1925 Lilienthal, who has had a wider experience 
than anyone else, reported 34 lobectomies for 
bronchiectasis and allied suppurations with 21 
deaths —a mortality of 62 per cent.'. In June 
of this year Ballon, Singer, and Graham report a 
collected series of 212 lobectomies by various 
operators with a mortality of 34 per cent.’ 

Although the death rate has been halved in the 
last 7 years intervening between Lilienthal’s text- 
book and the recent collected report, it is still too 
high to make the operation one to be advised for 
any but hopeless sufferers. As the authors say: 
“Even if we take only the more recent and the 
more favorable figures we still find that a patient 
with bronchiectasis who submits to a lobectomy 
runs about a 1§ or 20 per cent risk of dying be- 
cause of the operation, and that if he recovers 
Irom the operation he has only about a 65 per cent 
chance of having a thoroughly satisfactory result 
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with solid healing of the wound.”’ This is true, 
yet the halving of the mortality in the last 7 
years is promising, and the recent successful 
series of many operators—Alexander, Brunn, 
Sauerbruch, Shenstone, and others—give reason 
to hope that bronchiectasis may yet prove to be a 
disease curable without too great a risk. 

Surgical efforts have hitherto been confined to 
more or less unilateral bronchiectasis. Bilateral 
disease has usually been barred from active inter- 
vention. Krampf,® however, in a recent com- 
munication from Sauerbruch’s clinic states that 
we should consider abandoning our conservative 
attitude toward bilateral bronchiectasis; he states 
that one side is often worse than the other and 
that surgical attack on the worse side should be 
considered. 

This is not the place for an extensive discussion 
of lobectomy; however, the following report of a 
bilateral lobectomy in a patient observed over a 
period of 8 years may serve to show its pos- 
sibilities. 


On February 8, 1924, Dr. Frank Sheehy was so kind as 
to ask me to see Miss Dorothy F with him. She was 
then 16 years old. She had coughed and expectorated ever 
since she could remember, certainly since the age of 5 
years. She had the measles as a child, but it is not certain 
that her cough dated therefrom. She had pneumonia 
in 1917 which lasted 3 weeks. She had a severe attack of 
influenza during the 1918 epidemic; her expectoration 
ceased during this attack. One of her three brothers has 
a bronchiectasis, two others and a sister are well. Her 
parents had no lung trouble. 

On first examination she was a rather pale child with 
numerous acne postules and their scars. Her fingers were 
not clubbed. The lower left side of the chest lagged a 
little. There was a triangular area of dullness over the 
left base next the spine, with diminished breath sounds 
The sputum was thick, green, foul, and occasionally con 
tained a little blood. It amounted to 180 cubic centimeters 
per day and 120 cubic centimeters at night. Repeated 
examinations failed to reveal tubercle bacilli, fungi, or 
other specific organisms. Cultures gave a growth of 
almost pure streptococci in short chains. X-ray films 
demonstrated a triangular shadow lying behind the heart, 
and for the greater part covered by it. 

We thought that this shadow might represent a localized 
empyema to which bronchiectasis might be secondary. 

On February 16, 1924, about 3 inches of the eighth, 
ninth, and tenth ribs were resected. The pleura was 
thickened. No pneumothorax resulted until aspiration of 
the area corresponding to the triangular shadow was 
attempted. No pus was found. The pleura was opened. 
There were a few fine elastic adhesions between the base of 
the lung and the diaphragm. There was no empyema; the 


3 Payr-Kuettner. Ergebn. d. Chir. u. Orthop., vol. xxiii, p. 652 
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Fig. 1. Fig. 2. 


Fig. 1. February 21, Bilateral bronchiectasis 
before lobectomy. Large tubular dilatations of both lower 
lobes filled with iodized oil. Anteroposterior projection. 

Fig. 2. February 21, 1928. Bilateral bronchiectasis be- 
fore lobectomy. Large tubular dilatations of both lower 
lobes filled with iodized oil. Right lateral projection. 

Fig. 3. February 21, 1928. Bilateral bronchiectasis before 


1Q25. 


triangular density corresponded to a doughy infiltrate 
which lay posteriorly in the substance of the left lower 
lobe. Its base measured about 21% inches across and lay 
on the diaphragm. It ran up about 4 or 5 inches toward 
the hilum. A needle introduced into it withdrew a little 
pus. The infiltrated area was attached to the chest wall by 
a gauze pack, sewed over it, and the chest was rapidly 
closed. 

An effusion formed in the chest which splinted the lung 
and reduced the sputum first to 50 cubic centimeters, then 
to nil. In view of the cessation of expectoration, the lung 
was not opened. Some 6 weeks after operation the pa- 
tient’s temperature rose and the effusion became purulent. 
A large amount of pus was discharged from the incision. 

The empyema healed rapidly, but as it healed and the 
lung expanded, cough and expectoration returned. In 
August, 1924, 6 months after operation she had bubbling 
rales over both bases and I thought that the bronchiectasis 
was bilateral. 

\ year after the first operation, in February, 1925, she 
was admitted to the San Francisco Hospital. On February 
12, 1925, the old scar was excised, pieces of two ribs were 
resected, and the adherent lung cauterized. Several cavi- 
ties were opened. The fistula closed very rapidly; the 
sputum remained undiminished; it was thought to come 
from the right side. She was discharged April 11, 1925, 
with 125 cubic centimeters of sputum and a wound that 
was still open but drained very little. The wound closed in 
May, 1925. 

X-ray pictures of March 16, 1925, with iodized oil dis- 
closed dilatation of the right basal bronchi. In November, 
1925, she had no more fever but expectorated 5 or 6 
ounces of sputum daily. 

In February, 1928, I saw her again. She had been at 
Banning in southern California taking sunbaths. She had 
lost considerable weight, had intermittent attacks of fever, 
swelling of the joints, and severe headaches. In September, 
1929, she had gained weight, but was otherwise worse. The 
sputum measured 6 or 7 ounces per day. Bronchoscopy on 
February 24, 1930, revealed much secretion from the right 


Fig. 4. 


Large tubular dilatations are noted in 
Left la 


Fig. 3. 
lobectomy. 
lower lobes which are filled with iodized oil. 
projection. 

Fig. 4. July 8, 1932. Bilateral bronchiectasis 
removal of both lower lobes. Some dilated bronchi 
remain in the right middle lobe from which the pati 
sputum probably comes 


bronchi, less from the left. The larger bronchi 

anatomically normal. In October, 1930, the eth: 
sinuses were drained by Dr. W. B. Smith. This imp: 
her headaches, but not her expectoration. On Mar 
1930, 34 inches of the seventh, eighth, and ninth 
were resected, the wound was packed with gauze, an: 
chest closed. On March 21, the wound was reopened 
a saucer shaped portion of the adherent pleura and 
removed with a Percy cautery. A number of bronchi 
opened from which air came, but no pus. This ope: 
like that in the left side, healed rapidly. The sputum 
undiminished, and finally a year and a half later 
September 26, 1931, a right lower lobectomy was de 
upon. My notes read: 

An incision was made in the old scar and the pk 
attachment of the bronchial fistula, and therewith 
right lower lobe exposed. At this juncture the pa 
stops breathing and becomes very blue; however, upo! 
giving a few breaths, operation is proceeded with an 
right lower lobe, which is much shrunken but rid 
with bronchiectatic cavities, rapidly freed of its att 
ments. With some trouble, through the small chest « 
ing, three or four right angled clampsare placed on the h 
and each of them tied with a black silk ligature whi 
left long and led out through the wound. The lower c: 
is packed with gauze soaked with mercurochrome. 
bottom of the right middle lobe, which comes to vik 
the anesthetist dilates it, is pink and air-containing. 

Following operation the rectal temperature rose t: 
degrees and the pulse to 110; her respiration reach 
some days later. Temperature and pulse rate reced 
normal in the course of 2 weeks. At no time did the pa 
appear alarmingly ill. She stated that her discomfor 
far less than after her previous cautery operations. 
ligatures came away about 2 weeks after operation. 
patient was out of bed on the nineteenth day and wa 
charged on the twenty-third day. At the time of he 
charge she had normal temperature; her sputum ave! 
30 to 45 cubic centimeters per day. In the next few m: 
she continued to have intermittent attacks of feve: 
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Fig. 5, left. Patient after bilateral lobectomy. 
Fig. 6. Patient after bilateral lobectomy. The left sided opening has entirely closed 
since this photograph was taken. 


the sputum rose to 3 to 4 ounces per day. There was con- 
siderable discharge from the bronchial stump, but the 
fistula closed spontaneously about January, 1932, and has 
remained closed since. Sputum and intermittent attacks 
of fever continuing, it was decided to remove the left lower 
lobe over which rales could constantly be heard. This was 
done January 26, 1932. My notes read: 

In a girl who, after right sided lobectomy last August, 
continued to have sputum which, from the physical signs 
and from the X-ray examinations, doubtless came from 
the left lower lobe, removal of this lobe was decided upon 
in the hope of ridding her of her profuse expectoration. 
This lobe had been cauterized according to the method of 
Graham years before. 

The old scar was therefore opened under satisfactory 
local and gas anesthesia. The adhesions between the 
parietal chest wall and the site of the operative defect were 
separable without difficulty. Those to the diaphragm and 
those in the entire lobar fissure were so dense that, in 
separating them, a hole was burnt with the cautery into 
the diaphragm, which was recognized and immediately 
repaired with chromic gut. The hilum having been reached, 
two large Wertheim clamps were applied to it, tied about 
with silk ligatures on a needle, the clamp reapplied and 
the lobe removed above the clamp with the cautery. It was 
carnified and contained large bronchiectatic cavities from 
which thick pus exuded. The resulting cavity was packed 
with a Mikulicz tampon and plain gauze. 


Again she made a good recovery. Her temperature rose 
to 102 degrees after operation and the pulse to 110. By 
the tenth day the temperature was fluctuating between 
normal and too, and the pulse between 70 and go. The 
respiration at no time exceeded 28 per minute. She was 
out of bed on the twenty-second day after operation and 
was discharged from the hospital on the twenty-sixth day. 

On July 7, 1932, she stated that for about a month after 
the last operation cough and expectoration had practically 
ceased. She then caught a “cold” and had much pain in 
the head, especially on the right side. She had a discharge 
from the nose. Following this cough and sputum increased 
so that it now reaches 120 cubic centimeters per day. 

On examination the bases of both lungs bulged con 
siderably through the defects in the chest wall. The right 
chest had remained closed. On the left there was a minute 
spot of granulation tissue through which about % cubic 
centimeter of pus came when she coughed, but no air. 
There was a strip of bronchial breathing at both bases 
between the two scars, but no rales were to be heard. A 
pressure bandage was applied to the bulging scars and held 
in place by a few turns of plaster of Paris. This greatly 
diminished the cough and expectoration which now amounts 
to 60 cubic centimeters daily. A celluloid and metal splint 
has been made to take the place of the plaster dressing. 
The vital capacity on August 15, 1932, measured 1,588 
cubic centimeters. The patient attends to her housework 
and is not dyspnoeic on ordinary exertion. 
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BODIES 


IN THE TREATMENT OF 


SCOLIOSIS! 
HERMAN Le ROY von LACKUM, M.D. axp ALAN DeF. SMITH, M.D., F.A.C.S., NEw York 


/YNHE impossibility of correcting by ordinary 
methods lateral curvatures caused by hemi- 
vertebre led to the attempt in July, 1924, 

to remove the anomalous wedge-shaped body and 

its arch. Because growth of the vertebral column 
is not checked by the spine fusion operation, it 
is believed that this procedure alone could have 
no effect upon the progress of such a curve, and 
that the latter would continue to increase so 
long as the hemivertebra continued to grow. It 
also is self-evident that jackets or other apparatus 
could have no influence whatever upon such a 
deformity. The application of the operation of 
partial vertebral removal to the treatment of 
certain advanced cases of scoliosis not due to 
hemivertebre, in which marked structural de- 
formity prevented correction by ordinary means, 
next suggested itself. From July, 1924, to June, 
1928, 10 patients, 5 with curvatures caused by 
hemivertebre and 5 with ordinary scoliosis, were 
operated on for removal of vertebral bodies. 
The ages of the patients at the time of opera- 
tion varied from 1% to 22 years, with an average 
of 11% years. The hemivertebra group were 
younger than the scoliosis patients, the former 


averaging slightly more than 6 and the latter 17 


vears. Because it was believed at first that the 
best results could be obtained only in young chil- 
dren before severe deformity had become estab- 
lished, the first 2 patients were operated on at a 
very early age, 3 years and 17 months, respec- 
tively. It soon was appreciated that children of 
this age could not well tolerate an operation of 
this severity and no further cases were under- 
taken at less than 6 years. 

The plan of operation in the earlier cases was 
to approach the vertebra through a dorsal mid- 
line incision over the spinous processes, or one 
parallel to and a short distance from the midline. 
The posterior arches were exposed subperios- 
teally and the spinal muscles were divided trans- 
versely on one side at the level of the vertebra 
to be removed and retracted laterally. In the 
dorsal region the posterior portion of three ribs, 
including the one above and that below the in- 
tended vertebra, were resected with the trans- 
verse processes. This gave a rather poor exposure 
of the side of the vertebral body with its pedicle. 
The lamina and pedicle were removed first and 
then part of the body. The latter usually had to 


be gotten out piecemeal with a curette or gou;« 
This procedure was difficult because of the 

adequate exposure but chiefly due to the seve 
hemorrhage. In the cases thus operated on t 
bleeding was profuse and in the majority th« 
was severe or moderately severe shock, maki 
it necessary to give transfusions to several of t 
patients after operation. The second patient op: + 
ated on, the youngest in the series, succumbed 
shock one hour after operation. As soon af 
removal of the vertebral body as the patien 
condition allowed a traction jacket, with ante 
posterior hinges and a turnbuckle, was app! 
and the greatest possible correction was obtain: 
A Hibbs spine fusion operation was then done 

The third patient upon whom operation w \s 
proposed was a boy of 6 years with a he 
vertebra between the third and fourth lumbar 
the left side, causing a curve in that directi: 
This suggested an easier approach to the ver 
bral body by an incision through the flank, | 
hind the peritoneum. It was made from t) 
twelfth rib at the outer border of the sacrospina ‘is 
muscles, downward and forward through t) 
dorsolumbar fascia to the crest of the ilium, fro: 
the central third of which the muscles were 
vided. The peritoneum was pushed forward, th 
giving a good exposure of the lumbar bodies 
that side. It then remained simply to ligate t 
lumbar vessels above and below the body a 
to remove the latter with a chisel as far as 
junction with the pedicle. There was very lit 
bleeding and no shock. The whole procedure \ 
accomplished in less than one hour. 

Twelve days later, through a dorsal midline 
cision, the posterior arch, together with th 
adjacent to it, was exposed by subperiosteal «i ; 
section, and the arch of the hemivertebra \ 
removed. Although not extremely difficult, t 
second stage of the operation resulted in m: 
bleeding and was not as easy as the first. 1 
hemivertebral arch usually is united to the « 
above or below, and sometimes to both, wh 
adds another obstacle to its excision after 
moval of the body. Bridges of bone were turi 
up and down from the adjacent lamine in s1 
manner that they would interlock when 
lamine were approximated. 

After both stages of the operation the pati: 
was placed in a posterior shell of plaster previou 


1 From the clinic of the New York*Orthopedic Dispensary and Hospital. 
2 Dr. von Lackum met with an untimely death in an airplane accident on June 30, 1928. All of the operations for removal of vertebra report: 


this paper were performed by him. The operations on these patients for spine fusion, etc., 


after that date were performed by his colleagues 

















» pared. A jacket was applied under light trac- 
t' ng days after the second operation, and in this 
a ateral hinge and turnbuckle were incorporated 
|) means of which the jacket was wedged and the 
s) ice left by removal of the hemivertebra was 
c sed. Fusion occurred in this case without fur- 
t) or operation, but in a similar case it was neces- 
s ry to do a fusion operation later. 

Done in this way, the operation is compara- 
ely easy and is free from hemorrhage and 
shock. It is applicable only to cases of hemi- 
yo rtebra in the lumbar region, and it is important 
to note in this connection that the only successful 
cases among these ten were two with lumbar 
hemivertebre and one of scoliosis in the lumbar 
rezion. The difficulty of exposure and the severe 
hemorrhage encountered in the dorsal area of 
the spine make the operation impracticable there. 

One patient, a girl 14 years old, with a severe 
right dorsal curve, had a pneumothorax following 
removal of part of the ninth dorsal body. This 
was the only case in which the pleura was dam- 
aged. A child 6 years old, with a curvature 
caused by a hemivertebra and who also had an 
extensive spina bifida in the lumbar region and 
partial paralysis of the lower extremities, showed 
an increase in the paralysis and evidence of spinal 
cord pressure after operation for removal of the 
twelfth dorsal body. 

The results of the operations in the 10 cases 
may be summarized as follows: Two patients 
with hemivertebre between the third and fourth 
lumbar were corrected to the point where their 
spines were straight and there was no apparent 
curvature. In the first the curve was reduced 
from 31 to g degrees, and in the second it was 
overcorrected from a left curve of 37 degrees to 
a right curve of 7 degrees.! One 22 year old pa- 
tient with a marked left lumbar curve was cor- 
rected from 30 degrees to 6 degrees by removal of 
portions of the first and second lumbar bodies. 
Two other patients obtained substantial reduc- 
tions in their lateral curves, but this was offset 
by the occurrence of a kyphosis and failure of 
fusion of the spine at the site of operation. The 
other cases either were not corrected beyond the 
condition before operation or subsequently pro- 
gressed still further. These were all dorsal curves 
and the failures are attributable to inability to 
complete the removal of the body, or portion of 
the body, because of hemorrhage. One patient 
died of shock. The average period of observation 
alter operation was 41% years. 


I'he method of measuring the degree of the curvature in scoliosis is 
escribed by Ferguson in “The study and treatment of scoliosis.” South 
M. J., 1930, xxiii, 116. 
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Pseudarthrosis, or a defect in the spine fusion 
at the site of operation, occurred in 6 of the 9 
cases. An operation for repair was done twice in 
2 cases and once in 2 cases. The 2 other patients 
refused to have another operation. One com- 
plains of tenderness at the pseudarthrcsis. The 
other has no symptoms. 

A kyphotic deformity developed at the point 
where the vertebral body was removed in 7 of 
the 9 patients. It was marked in 5, mcderate in 
1, and slight in 1. This was in the dorsal cases and 
was due to anterior rather than the desired lateral 
collapse. 

A brief history of the cases follows: 


Case 1. J. W., No. 53,444, a boy, was first seen in the 
out-patient clinic of the New York Orthopedic Hospital 
March 28, 1922, at age of 8 months. Physical examination 
was negative except for a marked left lateral curve of the 
spine in the lower dorsal region and a right lumbar curve. 
X-ray examination showed a hemivertebra of the eleventh 
dorsal on the left side and a hemivertebra of the second 
dorsal, right. Attempts to correct the curve by plaster 
jackets preliminary to spine fusion were made in 1923. 
These were unsuccessful and the curvature increased, as 
sociated with a kyphosis. At the age of 3, on July 15, 1924, 
an operation was performed for removal of the eleventh 
dorsal hemivertebra. Through a dorsal midline incision 
the lamina and pedicle of the eleventh dorsal were removed, 
after which the body on the left side was exposed between 
the nerve roots, and excised. The Hibbs spine fusion oper 
ation was then done between the ninth and tenth dorsal 
and the twelfth dorsal and first lumbar arches, but not be 
tween the tenth and twelfth, in order that the curve might 
be corrected. Subsequently X-ray examination showed 
that the eleventh dorsal hemivertebra had been removed 
and that there was a 52 degrees’ curve from ninth dorsal to 
second lumbar. By means of plaster jackets the curve was 
reduced to 20 degrees, and on October 14, 1924, a second 
fusion operation was done to unite the arches of the tenth 
and twelfth vertebra between which the eleventh had been 
removed. A jacket was reapplied and he was maintained 
in plaster until July, 1925. In September the curve had 
increased to 40 degrees and the patient was readmitted 
and operated on. A wedge was removed from the left 
side of the tenth dorsal vertebra. This body was approached 
through a midline incision. Failure of fusion was found 
between the arches of the ninth, tenth, and twelfth dorsal. 
A wedge of bone with base to the left was removed at each 
site of pseudarthrosis. Two weeks after operation a plaster 
jacket with head piece was applied under traction. The pa 
tient was readmitted to the hospital April 27, 1927, for 
repair of pseudarthrosis. A jacket was applied which 
caused a pressure sore due to a kyphosis which had de- 
veloped at site of operation. The operation was performed 
on September 23, 1927. A narrow crack was found at the 
apex of the kyphos and another at the upper end of the 
fusion area. These were repaired. In April, 1931, the left 
curve measured 50 degrees and the kyphos go degrees. 
Fusion appeared to be solid. 

Case 2. L. F., No. 82,762, a girl, was brought to the 
clinic of the New York Orthopedic Hospital when 10 
months old because of a deformity of her back noted 2 
months previously. She was a well developed, healthy 
baby with a moderate left lateral curve in the dorsolumbar 
region. X-ray examination showed a left hemivertebra 
of the twelfth dorsal. She was admitted to the hospital 
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Fig. 1. 


Fig. 1. Case 3. Roentgenogram before operation, show- 
ing left hemivertebra between third and fourth lumbar 
vertebra. 


and operated oa for removal of the hemivertebra on De- 
cember 7, 1925, at the age of 1 year, 5 months. Through a 
midline incision the posterior arch of the hemivertebra was 
exposed subperiosteally. The upper part of the lamina 
was removed and the lateral and anterior aspects of the 
body were exposed. The hemivertebral body and part of 
the body of the first lumbar were removed with a curette 
and a bivalved plaster was applied. The patient recovered 
from the operation without shock. X-ray examination 
after operation showed that the hemivertebra apparently 
was still present, removal evidently having been incom- 
plete. On February 15, 1926, a second operation was 
undertaken for removal of the hemivertebra. This was 
done through the scar of the previous operation. Because 
of the great difficulty in exposing the residue of the hemi- 
vertebral body the one below this (first limbar) was re- 
moved piecemeal. Bleeding made the operation difficult 
but the patient left the operating ‘table in 'fairly good 
condition. A hypodermoclysis was given immediately. 
She suddenly went into shock and died 1 hour after the 
operation. 

Case 3. B. B., No. 99,256, a 6 year old boy, was first 
seen in February, 1927. Eight months previously the 
family physician noted a slight curvature of the spine. 
\n operation for pyloric stenosis was done at 4 weeks of 
age. He was a well developed and nourished boy. Posture 
was poor and there was a left lateral curve in the lumbar 
region. X-ray examination revealed a left hemivertebra 
between the third and fourth lumbar, and a central ’cleft 
through the bodies of the fifth, sixth, and eleventh dorsal 
vertebrae. It was decided to remove the lumbar hemi- 
vertebra in two stages, the body through a lateral incision 
in the flank and the posterior arch through a dorsal midline 
incision. The first stage was done on April 9, 1927. The 
hemivertebra was united to the body of the fourth lumbar 
and was chiseled free. It was then removed with the disc 
between it and the third lumbar. previously prepared plast- 


Fig. 2. 


“ a 1 
Fig. 3. 
Fig. 2. Case 3. X-ray picture taken in hinged ja 
after operation. Hemivertebra has been removed. 
Fig. 3. Case 3. Final result 2 years after operatio: 


er shell was applied. There was no postoperative shock. ’ 
second stage was done on April 21, 1927, 12 days after 


first. The lamina, transverse process, pedicle, and sr 


remaining part of the body of the hemivertebra were 
moved and a Hibbs fusion operation was done between 
third and fourth lumbar vertebre. A posterior pla 
shell was applied. There was no shock and the incisi 
healed by primary union. A jacket with lateral hinge \ 
applied under slight traction 9 days after operation. 


jacket was wedged and the space left by removal of th 
hemivertebra was thus closed, bringing the third and fourt 


lumbar bodies in contact. The patient was dischar 
from the hospital, in a bent plaster jacket on May 20. ‘I 
was removed in September, 1927. X-ray examinatio! 
May, 1932, showed a left lumbar curve of 9 degrees inst 
of the 31 degree curve present before correction. Phys 
examination showed that the spine was straight and 

shoulders and pelvis level. Two brothers of the pati 
have vertebral anomalies in the form of cleft bodies 

arches of several dorsal vertebre. 

Case 4. S. D., No. 97,213, a 17 year old girl, applied 
treatment of a lateral curvature of the spine at the \ 
York Orthopedic Hospital on January 18, 1927. The 
formity first was noticed when she was 12 years old 
was treated for years with exercises, massage, braces, 
corsets, in spite of which it constantly increased. She 
a marked right dorsal curve of 46 degrees, extending f 
the sixth dorsal to the first lumbar vertebra, with the : 
at the tenth dorsal. There was a compensatory left lun 
curve of 34 degrees. Attempts to reduce the curve by j: 
ets applied in the dispensary failed. She was admitte: 
the hospital and on October 26, 1927, the pedicle and a! 
one-third of the body of the tenth dorsal were remo 
through a six inch incision to the right of the midline. 
operation was very difficult because of profuse hamorrh 
Her condition after operation was poor and the pulse 
rapid and irregular. A transfusion of 700 cubic centim¢ 


t 





Fig. 4. 

Fig. 4. Case 6. Roentgenogram of hemivertebra_be- 
tween second and third lumbar vertebre showing the 
condition before operation. 

Fig. 5. Case 6. Roentgenogram taken immediately 
after operation and before correction, showing removal of 


of blood was given in the evening, after which the patient’s 
condition was much improved. X-ray examination 3 days 
after operation showed the dorsal curve reduced to 36 
degrees. A wedging jacket was applied by"means of which 
the curve was further corrected to 24 degrees. On De- 
cember 7, 1927, 2 months after the first operation, a spine 
fusion of the ninth, tenth, and eleventh dorsal was done 
through a window in the jacket. She was discharged from 
the hospital, in a bent jacket, on March 10, 1928. An X-ray 
examination on June 6, 1930, showed that the right dorsal 
curve had increased from 24 to 61 degrees and that there 
was a marked kyphos with the apex at the tenth dorsal. 
In January, 1932, the patient was in good general health 
and had no pain or fatigue in her back. She was employed 
asa dentist’s assistant. The kyphos had increased markedly 
since 1928 but more rapidly in the last 18 months, indi- 
cating that a pseudarthrosis was present in the fusion area. 
She refused to have this repaired. 

Case 5. T. C., No. 51,871, a girl 9 months old, was ad 
mitted to the out-patient clinic of the New York Ortho- 
pedic Hospital on January 6, 1922. She had a right dorsal, 
left lumbar curve and X-ray films revealed a hemivertebra 
on the left side between the second and fourth dorsal and 
another at the twelfth dorsal on the left side. There was 
a spina bifida from the first lumbar to the sacrum. On ad 
mission to the ward in January, 1928, she had a fixed left 
dorsolumbar curve of so degrees, with marked tilt of the 
pelvis, and a valgus deformity of the left foot and equino 
varus of the right, caused by the spina bifida. Following 
a blood transfusion to improve her general condition, an 
attempt was made on February 24, 1928, through a dorsal 

For description of the jacket see Hibbs, Risser, and Ferguson. ‘‘Scoli 
» treated by the fusion operation; an end-result study of three hundred 
1 sixty cases.” J. Bone & Joint Surg., 1931, xiii, o1. 


Fig. 5. Fig. 6. 


the hemivertebra together with a large part of the third 
lumbar body.‘ 

Fig. 6. Case 6. X-ray picture 3 years after operation, 
showing overcorrection of the curve and fusion of the 
bodies. 


incision, to remove the arch and body of the twelfth dorsal 
hemivertebra. Great difficulty was encountered because 
of hemorrhage, and after removal of the arch and pedicle 
the excision of the body was abandoned. Two transfusions 
were given after operation. .\ second attempt was made 
to remove the body on June 4, 1928, through a left lumbar 
incision. Again, profuse hemorrhage occurred but the 
hemivertebra and about half the body of the first lumbar 
were removed. The wound was packed for 48 hours. Fol 
lowing operation the paralysis of the lower extremities, 
which was present before operation, was greatly increased, 
and retention of urine developed 4 days later. A wedging 
jacket after operation failed to correct the curve, and be 
cause of persistent paralysis and evidence of a block as 
shown by lumbar puncture, a laminectomy was performed 
July 11, 1928, from the twelfth dorsal to third lumbar. 
The lateral articulations were fused at this time. The 
neurological condition gradually improved after this. Be 
cause of the bad alinement of the trunk it was decided to 
induce a compensatory curve to the right in the dorsal 
region and to fuse this area. Following a wedging jacket, 
a fusion operation was done from the eighth to the 
twelfth dorsal on April 23, 1929. Another fusion operation 
was done on May 1, 1929, from the third lumbar to the 
sacrum, in order to maintain the position of the pelvis in 
relation to the trunk. Repair of a break in the fusion be 
tween the eleventh and twelfth dorsal was made on 
\ugust 12, 1929. Because the curve was increasing, this 
area again was exposed on July 30, 1930, and a wide 
pseudarthrosis was discovered between the eleventh and 
twelfth dorsal. An attempt was made to repair it. She 
recovered sufliciently from her paralysis to walk with 
crutches; discharged from hospital in January, 1931. The 
curve, originally 50 degrees, measured 73 at that time 
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Case 6. A. H., No. 99,553, a girl 13 years old, came to 
the clinic of the New York Orthopedic Hospital on April 
18, 1927, because of a spinal curvature first noted 4 years 
previously and which was said to be getting worse. She 
had had pain for 2 months. Two plaster jackets had been 
applied without improvement. There was a marked right 
dorsolumbar, left lumbar curve with rotation. Flexibility 
of the spine was greatly impaired. X-ray examination 
showed a left hemivertebra between the third and fourth 
lumbar, partly fused to the body and arch of the third 
lumbar. Removal of the hemivertebra was advised and the 
operation was performed on May 25, 1928, when the body 
of the hemivertebra and a portion of the body of the third 
lumbar were removed through a left lumbar incision. The 
patient was in slight shock but left the operating room in 
good condition after an infusion of glucose. On June 11, 
1928, 17 days after the first operation, the spinous process, 
lamina, and pedicle of the hemivertebra were removed 
through a dorsal midline incision. Bleeding was quite 
profuse when the pedicle was removed but was controlled 
by packing. The lower part of the lamina of the third lum- 
bar was removed in order to make possible the correction 
of the curve. One week after operation a wedging jacket 
was applied, by means of which the curve was overcorrected. 
The patient was discharged from the hospital in a jacket 
on July 23, in the hope that the bodies of the third and 
fourth lumbar would fuse. X-ray examination on Sep- 
tember 3 indicated that this had not occurred. On October 
1, 1928, a spine fusion of the posterior arches of the first 
to fourth lumbar was done. On May 10, 1932, she had no 
pain in her back but did have occasional! pain in the scar 
over the anterior part of the iliac crest. Her spine was 
straight and fusion of the lumbar region seemed solid. She 
was doing housework. X-ray examination showed the 
spine straight and fusion very strong. She had a right curve 
of 7 degrees, as compared with a left curve of 37 before 
operation, having been overcorrected. 

Case 7. W. B., No. 89,167, a colored girl, 15 years old, 
presented herself at the clinic of the New York Ortho- 
pedic Hospital on February 5, 1926, with a lateral curva- 
ture of the spine, which was noted 8 years before, complain- 
ing of pain in her left side. There was a pronounced right 
lateral curvature in the lower dorsal region, with marked 
rotation of the vertebra and compensatory curves above 
and below. X-ray examination showed that the primary 
curve extended from the eighth dorsal to the first lumbar 
and that the angle was 100 degrees. Correction by means 
of plaster jackets, followed by spine fusion, was advised. 
The patient did not enter the hospital until November 3, 
1927. Traction jackets were applied, and the right dorsal 
curve was reduced to 81 degrees. It was decided that effec 
tive correction could be obtained only by partial removal of 
a vertebral body. On December 21, 1927, through a dorsal 
incision to the right of the midline, a part of the lamina 
and the pedicle of the tenth dorsal vertebra were removed. 
The right half of the body of the tenth dorsal was excised 
and the remaining half was divided transversely. There 
was comparatively little bleeding. The patient ran a high 
temperature and leucocytosis after operation, and at the 
end of 8 days pus was evacuated from the wound, the 
culture from which grew staphylococcus albus. A wedging 
jacket was applied, by means of which the curve was re- 
duced from 80 to 55 degrees. Through a window in the 
jacket a spine fusion operation was done from the fifth 
dorsal to the first lumbar on March 22, 1928. The incision 
healed by primary union. She was discharged from the 
hospital, in a jacket, on July 15, 1928, at which time the 
X-ray film indicated that there was a pseudarthrosis in 
the fusion area. She was readmitted to the hospital and a 
repair of the pseudarthrosis, which occurred at the site 
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of removal of the hemivertebra, was done on Septembe 
21, 1928. A kyphos had developed at this level. In Janu 
ary, 1930, the curve had increased to 69 degrees. An ex 
ploration of the area of fusion was done on January 1; 
1930, and it was found to be solid. The second and thir 
lumbar vertebra were added to the fusion. In Novembe: 
1931, the angle of measurement was 79 degrees and th 
kyphos at the site of vertebral removal was considerable. 

Case 8. Y. N., No. 81,365, a girl, 11% years old wa 
taken to the New York Orthopedic Hospital on Marc 
23, 1925, because of a curvature of the spine which ha 
been discovered 1 year before. She was a healthy, we 
developed child with a somewhat severe right dorsal cury 
with moderate rotation and compensatory curves aboy 
and below. X-ray examination showed that the primar 
curve extended from the sixth dorsal to the second lumba: 
with an angle of 52 degrees. Correction and fusion wer 
advised but were refused. She returned to the clinic i 
July, 1927, having had chiropractic treatment and a co: 
set. The curvature and rotation had increased markedly 
the measurement of the curve now being 84 degrees. Th 
family finally consented to operation, and she was a 
mitted to the hospital in December, 1927, at the age of 1 
years. By means of a wedging jacket, the right dors: 
curve was reduced from 84 to 55 degrees, and on Februar 
3, 1928, through a right dorsal incision, an exposure wa 
made of what was thought to be the tenth dorsal vertebr: 
About one-third of the body was removed, but the posteri: 
cortex could not be gotten out cleanly and less of the bod) 
than was intended was removed because of profuse blee« 
ing from the posterior venous sinus. An infusion of glucos 
was given as the wound was being closed and this wa 
followed by a blood transfusion. A right pneumothora 
was present after the operation, indicating that the pleur 
had been opened. This gradually absorbed and the patier 
recovered quite promptly from a severe postoperative 
action. X-ray examination showed that the bone had bee 
removed from the body of the ninth rather than the tent 
dorsal, as was thought at operation. A wedging jack« 
was applied on February 18, by means of which correctio 
was obtained to 64 degrees. Because of the patient’s gen 
eral condition and several pressure sores which develops 
from the jacket, spine fusion was not done until Septeml: 
28, 1928, at which time the tenth dorsal to third lumba 
were included. On November 2, the fourth to tenth dors: 
were added at a second operation. An X-ray was taken i 
June, 1929, at which time the curve was 64 degrees and t] 
fusion appeared doubtful between the ninth and tent! 
dorsal. When the jacket was removed in August, 1929, t! 
curve was 70 degrees. Because of continued pain an 
X-ray evidence of pseudarthrosis, an operation was do 
on December 11, 1931, disclosing a wide area of non-unio 
between the ninth and tenth dorsal. This was repaired a1 
the patient was discharged from the hospital, in a jack« 
on February 25, 1932. In addition to a curve of 76 degree 
she had a moderate kyphosis at the ninth dorsal. 

Case 9. B. V. H., No. 63,375, had poliomyelitis when 
girl 5 years old. A lateral curvature of the spine was fi 
observed when she was 12 years old. She was seen at t! 
clinic of the New York Orthopedic Hospital on May 
1923, when she was 17. At that time she had a severe rig! 
dorsal, left dorsolumbar curve with exaggerated posteri: 
deformity. The upper curve, extending from the second | 
the tenth dorsal, measured 45 degrees, and the lower, fro 
the tenth dorsal to the fifth lumbar, measured 43 degre« 
These curves were practically unaffected by traction jac! 
ets. She was admitted to the hospital, and double su! 
astragalar arthrodeses and double correction of hip flexi: 
deformities were done in November and December, 102 
By means of jackets with lateral hinge and turnbuckle t! 
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Fig. 7. Fig. 8. 


Vig. 7. Case 9. Lateral curvature before operation. 
Fig. 8. Case 9. After operation. Portions of the first 
and second lumbar bodies have been removed. 


lower curve was reduced to 21 degrees. A spine fusion was 
done from the tenth dorsal to fourth lumbar on July 23, 
1924. One year after operation, following an injury from a 
fall, X-ray examination showed an apparent defect in the 
fusion between the twelfth dorsal and first lumbar and an 
increase in the deformity. The spine was explored on March 
18, 1926, and a line of fracture through the center of the 


fusion mass was repaired. In April, 1927, it was noted 
that her trunk listed to the right and this became more 
marked, throwing her badly off balance. Because of this 
it was decided to remove part of two bodies on the convex 
side of the curve, the only possible way in which the de- 
formity could be corrected and balance restored. On 
May 7, 1928, through a dorsal incision, a wedge was re 
moved from the fused lamina, 1 inch wide at its base, on 
the left side, as well as a wedge-shaped piece of the ad- 
jacent parts of the bodies of the first and second lumbar 
vertebrae, including about half of each body and the inter- 
vertebral disc. Nine days after operation a traction jacket, 
with anteroposterior hinges, was applied, by which the 
curve gradually was reduced from 30 to 6 degrees. A jacket 
was worn until June 27, 1929. An X-ray examination in 
January, 1932, showed solid fusion of the posterior arches 
from the tenth dorsal to the fourth lumbar and of the re 
maining portions of the bodies of the first and second lum 
bar. She had occasional fatigue but no pain. There was a 
list of the trunk to the right side but her posture had been 
greatly improved over that before the removal of the 
body. 

Case 10. F. B., No. 16,592, a boy, 3% years old, had 
an attack of poliomyelitis in September, 1916. He was seen 
in the out-patient department of the New York Orthopedic 
Hospital on November 15, 1916, with involvement of the 
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Fig. 9. Case 9. X-ray picture taken 4 years after oper 
ation, showing correction of the curve and fusion of the 
bodies. 


left lower extremity. It was noted in 1925 that there was 
a right dorsolumbar scoliosis, which corrected largely with 
traction. In August, 1926, there was a marked lateral 
curvature with pronounced rotation. X-ray examination 
showed that this extended from the seventh dorsal to the 
third lumbar, with an angle of 64 degrees. Spine fusion, 
after correction in a jacket, was advised, but the parents 
refused to have this done. In November, 1927, the curve 
had increased markedly, measuring 80 degrees. He was 
then 16 years old. He was admitted to the hospital in 
March, 1928. By means of a hinged jacket the curve was 
reduced to 31 degrees. On May 10, 1928, an operation for 
partial removal of the bodies of the twelfth dorsal and first 
lumbar was performed, through a window in the jacket, 
by a dorsal approach. Because of profuse hemorrhage the 
operation was followed by a blood transfusion. Sixteen 
days later a new traction jacket with anteroposterior hinges 
was applied. On August 30, the curve measured 18 degrees 
It was decided to fuse the spine from the fourth dorsal to 
the fourth lumbar in several stages. The first included the 
ninth dorsal to the first lumbar and was done on September 
4, 1928. Three weeks later a fusion operation was done 
from the fourth to the ninth dorsal, and on November 9 
the first to fourth lumbar were added. At this time a con 
siderable kyphos was present at the dorsolumbar junction. 
He was discharged from the hospital on March 17, 1929. 
The jacket was removed in October, 1929. Following this 
he had pain in the dorsolumbar region and the X-ray pic 
ture indicated that fusion was not solid at the first lumbar. 
The curve measured 23 degrees in April, 1931. There was 
tenderness at the twelfth dorsal and a marked kyphos. Re 
pair of the pseudarthrosis was advised, but the patient 
refused. 
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CONCLUSIONS 


1. Removal of the body and posterior arch of 
a hemivertebra is feasible in the lumbar region 
of the spine and is the only means of correcting a 
lateral curvature caused by this anomaly. This 
should be supplemented by a spine fusion oper- 
ation. 

2. The operation should be done in two stages, 
the first consisting of removal of the vertebral 
body through a lateral lumbar incision with a 


retroperitoneal approach. ‘The posterior arc! 
should then be removed subperiosteally throug 
a dorsal midline incision. 

3. This operation may be used also in certai 
selected cases of severe lateral curvature in tl 
lumbar region not caused by hemivertebre. 

4. Removal of a vertebral body in the dors: 
region is impracticable because of the difficult 
in exposing the body and the danger from hemo 
rhage and shock. 
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PATIENTS 


IN GASTRECTOMIZED 


PATIENTS' 


S. MILTON GOLDHAMER, M.D., ANN ArzBor, MICHIGAN 


Instructor in Internal Medicine, University of Michigan 


’.\HE intimate relationship between achylia 

' gastrica and the pernicious anemia syn- 

drome has been demonstrated by many 

in estigators. As further evidence in support of 
th s relationship, the following case is reported. 


CASE REPORT 


Irs. V. M., white, housewife, aged 29 years, was ad- 
mitted to the medical wards on May 1, 1920, with chief 
complaint, vomiting. The onset of her illness was in 
February, 1928, 15 months previously, following a mis- 
carriage. At this time, the patient was troubled with fre- 
quent vomiting spells, which later became persistent and 
associated with cramp-like pains in the abdomen. The 
attacks of vomiting occurred immediately after meals, and 
were so severe that the patient was unable to retain even 
fluid. Constipation was marked, there seldom being more 
than two movements a week. Other symptoms noted were 
weakness, dizziness, headaches, and a loss of 30 pounds in 
weight. The significant facts of the past history were four 
miscarriages, diminished hearing, and occasional gen- 
eralized twitching of the muscles. 

The physical examination revealed a markedly emaci 
ated adult female; hearing diminished in the left ear; and 
tenderness in the left upper quadrant of the abdomen asso- 
ciated with spasm. A small firm mass was present in this 
region; the shape was indefinite and the borders could not 
be outlined. The tumor became more evident when the 
patient was rotated on her right side. In addition to these 
findings, there was a generalized lymphadenopathy. 


ce 
oc 
¥ 
o 


The laboratory report is as follows: The urine was es 
sentially normal. The stools showed no blood or parasites. 
The gastric contents on analysis, following histamine injec 
tion, contained no free hydrochloric acid but much food 
material from the previous day. The blood picture was as 
follows: the red blood cell count was 4.2 million per cubic 
millimeter; haemoglobin, 70 per cent (Sahli). The Kahn 
test on two occasions was 4+. The X-ray studies revealed: 
(1) chest negative; (2) small vertical type of stomach with 
marked irregularity of the greater curvature, prepyloric, 
and stenosis of the antral end. In connection with the his 
tory, the appearance was suggestive of hereditary syphilis. 
Fluoroscopic examination showed the isthmus to be com- 
pletely shut off. 

Course. The patient received a series of arsphenamine 
treatments with no benefit. Consequently a partial gas 
trectomy was performed according to the method of Pélya. 
The pathological report was as follows: ‘‘ Chronic ulcer with 
vascular granulation tissue base backed by dense fibrosis. 
Plasma cell and lymphocyte infiltrations. No neoplasm 
Highly suspicious of syphilitic ulcer. No spirochetes 
found.” 

The patient made an uneventful recovery and felt com 
paratively well until June, 1931. Following an appendec 
tomy at this time, she again had frequent vomiting spells, 
epigastric distress, “heart burn,” and a throbbing sensa- 
tion in the abdomen. Two weeks previous to her second 
admission, June, 1932, she fainted. The patient also no 
ticed increasing weakness, pallor, poor appetite, and a loss 
of 10 pounds in weight. Physical examination at this time 
revealed a pale, emaciated, adult female, with marked ten- 
derness in the abdomen. The Kahn test was again 4+. A 
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Chart. Red blood cell, hemoglobin, bilirubin, and reticulocyte changes following 


various types of anti-anemic therapy. 


'From the Thomas Henry Simpson Memorial Institute for. Medical Research, University of Michigan, Ann Arbor, Michigan 
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TABLE I 


Red blood 
cells blood 
Million cells per 

per cu.mm cu.mm 


White Hemo 
globin 
per cent 
Sahli) 


Measurem: 
of | of red blo 
treat cells 
ment on 6-14 


Reticulo- 
cyte 
per cent 


Day | 
a f 
Treatment 


| Microns 
4.5 ] 


Lilly’s No. 343, 6 vials daily ° 


3900 Transfused 


1750 


105¢ 
O50 


Oral liver extract discontinued. Intravenous liver extract 


2. Intravenous liver extract 


Intravenous liver extract 


eae . — — 

| 7-16-32. Intravenous liver extract 
| ———— i 
| Intravenous liver extract 


| 
Intravenous liver extract 
| 
| 
| 


intravenous liver extract 
Intravenous liver extract 
Intravenous liver oneect 
intravenous liver extract. : 


Intravenous liver extract. 


Fe 


‘“gastric’’ analysis with histamine hydrochloride showed no 
free acid. A blood count and film at this time were typical 
of pernicious anemia. The red cell count was 1.03 million 
per cubic millimeter; the white cell count was 3800 per 
cubic millimeter; the haemoglobin was 23 per cent (Sahli); 
the differential leucocyte count was as follows: polymor- 
phonuclear neutrophils, 59 per cent; eosinophils, 2 per cent; 
large lymphocytes, 34.5 per cent; small lymphocytes, 3.5 
per cent; monocytes, 0.5 per cent; and hemohistocytes 0.5 
per cent. The measurement of the red cells showed a 
marked variation in the size of the cells, with 55 per cent of 
the cells larger than 7.5 micron. The bilirubin was in- 
creased in amount, being 1.17 milligrams per 100 cubic 
centimeters of blood. A summary of the blood findings is 
shown in the chart and Table I. 

The patient was given a blood transfusion immediately 
because of her serious condition, and then given liver ex- 
tract therapy, orally and parenterally, with a response 
characteristic of pernicious anemia. For 12 days, 6 vials 
of liver extract (Lilly No. 343) were administered daily, and 
following this, intravenous treatment was instituted at 
weekly, biweekly, and monthly intervals. The patient has 


shown steady improvement, and, when last observed, 
blood picture was as follows: red blood cell count, 4.301 
lion per cubic millimeter; white blood cell count, 5 
per cubic millimeter; and hemoglobin, 65 per cent (Sal 
In Table II is listed a summary of the findi 
from the cases reported in the literature conce 
ing the association of gastrectomy and a pe! 
cious anemia syndrome. In all, there were 
cases, including ours. Operation was perforn 
on 9 occasions for ulcer of the stomach; on 
occasions for malignancy; and on 4 occasions 
questionable but highly probable syphilis of 
stomach. The type of operation varied. T\ 
and partial resections were common and i 
instances gastrojejunostomies were perform 
Anemia developed in from 5 months to 15 yé 
following the operation. Poole and Foster 
ported a case with a red count of 550,000 
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TABLE II 





Author Lesion Operation Interval cell count® globin 


oar con ment** | changes 


Moynihan A Malignancy | Gastrectomy 3 mo. Severe |anamia 





Red blood Hemo- | Treat- Cord 
| 
| 
| 


Hartman Malignancy | Gastrectomy 3 yrs. a 18 





Ellis Malignancy | Gastrectomy 





Breitenbach Malignancy | Gastrectomy 





Hochrein Malignancy | Gastrectomy 





Morawitz Malignancy | Gastrectomy 





Morawitz Malignancy | Gastrectomy 





Ungley Malignancy | Gastrectomy 





Berger Malignancy | Gastrectomy 





Cohn Malignancy | Gastrectomy 





Campbell and Conybeare Ulcer Gastrojejunostomy 





Glanvill and Hurst Ulcer Gastrojejunostomy 





Fairley and Kilner Ulcer Gastrojejunostomy 








Willcox Ulcer Gasiro-enterostomy 


Delore . Ulcer Gastropylorectomy 











Dennig Ulcer Gastrectomy 


Hochrein Ulcer Gastrectomy yrs. Severe 


Scheidel Ulcer Gastrectomy 








Hangarter Ulcer Gastrectomy 





Poole and Foster 3 Syphilis Gastrectomy 





Rowlands and Simpson ‘ Syphilis Gastrectomy 








Crohn Syphilis Gastrectomy 























Goldhamer Syphilis Gastrectomy 











*The red blood cell count in millions per cu. mm. before treatment was instituted. 
**Various types of liver, liver extract (orally or parenterally), and Ventriculin. 


cubic millimeter; Scheidel and Delore reported 
two other cases with counts of 600,000 cells per 
cubic millimeter. Six of the cases had cord 
changes. The other symptoms most commonly 
noted were those associated with anemia—weak- 
ness, tiredness, ease of fatigue, pallor, dyspnoea, 
and palpitation. Of the 14 cases treated with 
liver therapy, orally or parenterally, a response 
was obtained exactly like that of any uncom- 
plicated case of pernicious anemia. 

According to Poole and Foster, anemia occurs 
in all gastrectomized patients if they survive long 
enough. Rowlands and Simpson concluded that 
the occurrence of primary anemia after gastric 
operations was not a mere coincidence. Since 
only one case has been reported with an anemia 
occurring within a period of 24 months after 
operation, and several cases of gastrectomy have 
been reported with no anemia occurring within 
this interval, the time element must be a most 
important factor in the development of the ane- 


mia. A patient may then have the predisposing 
factors of pernicious anemia for at least 6 to 24 
months before any of its characteristics manifest 
themselves clinically. 

It is now necessary to answer the question of 
whether the anemia associated with gastrectomy 
is the result of the operation, or whether it is an 
incidental complication. Carcinoma of the stom- 
ach as well as syphilis has been reported to cause 
blood pictures similar to that of pernicious ane- 
mia. In the previous reported cases as well as in - 
our own, either no anemia was noted previous to 
the operation, or it was of the secondary type. 
Since our patient had syphilis for a long period of 
time presumably sufficient to produce an ane- 
mia, and yet had none, it is reasonable to conclude 
that the present anemia is the direct result of the 
gastric resection. However, further proof is nec- 
essary before a definite statement can be made. 

The development of pernicious anemia fol- 
lowing gastrectomy appears to be further evi- 
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dence in support of the theory that some function 
of the stomach is a factor in the prevention of this 
malady. Any agent which would destroy this 
function, whether it be disease or the removal by 
operation, would give the same resulting blood 
picture, that of pernicious anemia. 

From a study of the blood findings, it is appar- 
ent that with liver therapy the red cells have re- 
turned to a normal level and have been properly 
maintained. However, the hemoglobin still re- 
mained deficient. This is suggestive of the fact 
that there is also a disturbance of the iron me- 
tabolism as a result of the gastrectomy. Second- 
ary anemia has been produced experimentally on 
several occasions by Ivy in gastrectomized dogs. 
Clinically, the relationship between iron defi- 
ciency and achlorhydria has often been described 
in the syndrome “chronic microcytic anemia” 
or “simple achlorhydric anemia.” The results of 
this case, as well as that of Morawitz’s case, would 
seem to be in accordance with the experimental 
and clinical findings discussed. 


SUMMARY AND CONCLUSIONS 


1. A patient with chronic gastritis, probably 
syphilitic, who developed symptoms indistin- 
guishable from pernicious anemia 2 years follow- 
ing gastrectomy, is described. 

2. Regardless of the initial lesion in the stom- 
ach, or the type of resection performed, the blood 


picture and symptomatology of pernicious anz- 
mia may develop after a latent period of 5 months 
to 15 years following the operation. 

3. The anemia resulting from gastrectomy re- 
sponds satisfactorily to liver therapy. 

4. A possible relationship between iron me- 
tabolism and normal gastric function is suggested. 


Since this paper has been written, Rowlands and Simp- 
son, and Ungley, have published similar data. Their addi- 
tional cases have been incorporated in the statistics of this 
paper. 
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PHENYL MERCURY NITRATE 


Its CiintcaAL Uses IN GyNEecoLocy, A PRELIMINARY REPORT 


LEONARD H. BISKIND, M.D., CLEVELAND, OHIO 
From the Outpatient Department, Gynecological Service Ohio Mt. Sinai Hospital 


ECENTLY, Weed and Ecker reported on 
| the use of phenyl mercury nitrate and re- 
lated compounds as disinfecting and anti- 
septic agents.! They found that phenyl mercury 
nitrate combines with a very high bactericidal 
potency a relatively very low local and systemic 
toxicity for animals and for man. Its effective- 
ness is not impaired by the presence of tissues or 
tissue juices; it is but very slightly irritant on 
local application to wounds and most mucous 
membranes; it has no odor or color and does not 
stain; it does not corrode surgical instruments. 

Accordingly, at the suggestion of Professor 
E. E. Ecker, we undertook a study of this com- 
pound, limited to the treatment of infections in 
the vagina and cervix. The phenyl mercury ni- 
trate for this investigation was supplied by Drs. 
Weed and Ecker. 

This series includes 70 consecutive cases of in- 
fections in these areas which were treated as indi- 
cated below. 

As there was no previous clinical work with 
this antiseptic agent reported, it was thought 
advisable to begin the treatment with very high 
dilutions, concentrating the product as conditions 
warranted. 

In this report it is to be noted that no attempt 
was made to select certain types of cases. All 
consecutive patients seen by the author showing a 
vaginal or cervical discharge were treated with 
phenyl mercury nitrate. 


PROCEDURE 


The following is an outline of the standard pro- 
cedure used: Upon separation of the labia, the 
urethral orifice was exposed and a smear of the 
urethral secretion (if present) was taken routinely. 
The vagina was then opened with the usual bi- 
valve speculum and the cervix was exposed. A 
cervical smear was then made. Subsequently the 
entire vagina was cleansed with dry absorbent 
cotton balls and the cervical canal wiped clean 
with a dry cotton applicator. Phenyl mercury 
nitrate was then instilled into the cervical canal 
by means of a cotton applicator and it was held 
in situ while a cotton ball saturated with the 
medication was used to swab out the vagina thor- 
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oughly. The applicator was then removed and a 
tampon, the distal end of which was saturated 
with phenyl mercury nitrate, was inserted. The 
patient was instructed to remove the tampon 
after 24 hours and then to begin the daily douche. 

Dilutions of 1:25,000 and 1:12,500 were used at 
first, but it was soon evident that lower dilutions 
could be used with safety. Continued experimen- 
tation afforded sufficient evidence that the opti- 
mum results were obtained by using a 1:1,250 
solution, which, according to Weed and Ecker, is 
the saturation point for phenyl mercury nitrate 
in water. 

Originally the patients were directed to use a 
daily douche in connection with this treatment 
consisting of a teaspoonful of sodium bicarbonate 
to a quart of moderately warm water. Instruc- 
tions were issued to each patient to avoid the use 
of salt in the douche in view of the resultant rela- 
tively insoluble phenyl mercury chloride which 
would be formed from the nitrate in the presence 
of excess chloride. After some experimentation, it 
was found that 1 gram of phenyl! mercury nitrate 
could be dissolved in 100 cubic centimeters of 
pure glycerine and so dispensed by the outpatient 
pharmacy. One dram of this solution thoroughly 
mixed with a quart of water produced about a 
1:25,000 dilution which could be used as a douche. 

The first 3 cases treated received phenyl mer- 
cury nitrate in a dilution of 1:25,000 and were in- 
structed to use the alkaline douche. In the suc- 
ceeding g cases the patients received the medica- 
tion in a dilution of 1:12,500 with the aforemen- 
tioned bicarbonate of soda douche. In the 58 re- 
maining cases a dilution of 1:1,250 was used. In 
5 of these, during one phase of the treatment, 
phenyl mercury nitrate in a dilution of 1:750 in 
10 per cent alcohol was used in an attempt to de- 
termine the results with a more concentrated 
solution. The use of the 1 per cent glycerine solu- 
tion diluted to 1:25,000 in water as a douche was 
inaugurated sufficiently early in the course of the 
study to permit its use in 48 patients in conjunc- 
tion with the 1:1,250 instillation. 


DIAGNOSES 


In 13 cases the condition was clinically found to 
be acute gonorrhoeal endocervicitis and the diag- 
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nosis was substantiated by laboratory findings. 
In 8 cases the diagnosis was acute gonorrhceal 
endocervicitis clinically, but it was not substan- 
tiated by the laboratory. Three patients with 
vaginitis were treated, one due to the persistent 
use of hot douches, the second to the irritation 
produced by a pessary with subsequent second- 
ary infection, and the third, that of a child 3 
years old with an acute gonorrhoea. One patient 
with a postoperative rectovaginal fistula re- 
sponded to treatment with sufficiently interesting 
results to warrant devoting a paragraph to an 
outline of the history which will be found below. 
Two patients with Trichomonas vaginalis were 
treated with phenyl mercury nitrate among other 
medicaments. One patient with an incision and 
drainage of a Bartholin abscess with the instilla- 
tion of phenyl mercury nitrate is to be noted. 

The 42 remaining cases consisted chiefly of va- 
rious forms of endocervicitis associated with a 
host of other conditions referable to the pelvis, 
ranging from chronic cervicitis as the result of old 
lacerations to chronic ulcerative endometritis, the 
result of radium implantation. 

Thirty-six of the 70 cases received some form of 
treatment prior to beginning the use of phenyl 
mercury nitrate. It is not in the province of this 
paper to go into any detailed comparison of 
phenyl mercury nitrate with other antiseptics. It 
is essential, however, that the reader, in evaluat- 
ing these results, should know in which cases 
other forms of treatment had been used. In 34, 
phenyl mercury nitrate in one or another of the 
dilutions was the initial and only treatment used. 

In all cases smears were taken and a notation 
made on the dispensary chart of the clinical pic- 
ture with particular reference to the color, con- 
sistency, amount, and odor of the vaginal dis- 
charge. Subsequent records embodying these de- 
tails were made at the time of each visit. 

SPECIFIC ENDOCERVICITIS 

Of 21 cases of definite clinical gonorrhceal en- 
docervicitis, a large number of the patients had 
been resistant to various other forms of treat- 
ment. Subsequently these patients were treated 
with phenyl mercury nitrate according to the 
method outlined. Without one exception each 
patient reporting back to the dispensary within 
3 to 7 days indicated that her discharge had les- 
sened or disappeared entirely and that she felt 
very much better. Examination, however, showed 
that while these patients were subjectively im- 
proved and no discharge was in evidence to them, 
objectively the improvement at the second visit 
was not so pronounced as they indicated. 
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In other words, one application of phenyl mer- 
cury nitrate could not and did not completely re- 
lieve the patient. Upon inspection, however, it 
was evident that the amount of the discharge was 
distinctly reduced. It is safe to say that the r 
duction in quantity amounted to 50 per cent or 
more. It was the rule to instruct all our patienis 
not to douche on the day they returned for treat- 
ment. What to us was of prime importance was 
the fact that the color and consistency of the dis- 
charge had changed from a thick greenish-yellow, 
foul-smelling leucorrhoea to a milk white, odorless, 
and comparatively thin secretion. This change in 
the discharge was seen in our very early casvs, 
and it became very much more pronounced in 
those patients who had the benefit of phenyl mer- 
cury nitrate as a douche. 

These cases of gonorrhceal endocervicitis re- 
ceived treatment with phenyl mercury nitrate for 
periods varying from 2 to 12 weeks and were sub- 
sequently cared for with whatever adjuvant 
treatment the condition then indicated. In other 
words, the phenyl mercury nitrate was used to 
clean up the secondary infection, to eradicate the 
primary infection, and then to maintain the areas 
clinically free from infection while other treatment 
was used to heal associated conditions, e.g., silver 
nitrate or the actual cautery for cervical erosions. 

A typical case as an example of this group is 
given herewith: 

M. M., age 23 years, was referred to the gynecological 
service on February 10, 1932, from the postnatal division 
of the obstetrical service, because of a persistent discharge 
with positive smears for gonorrhcea. Upon examination 
she showed a typical acute inflammatory process involving 
the cervix with a surrounding vaginitis. The discharge was 
yellow green in color and comparatively thick. The fundus 
was still slightly enlarged, undergoing involution. ‘lhe 
adnexa were negative. Smears taken on her first visit 
showed gram negative intracellular diplococci. Treatment 
was instituted at once consisting of phenyl mercury nitrate 
instillations three times weekly and daily douches. On the 
third visit, 6 days later, the patient volunteered the in- 
formation that her discharge had disappeared and that 
she felt ‘‘wonderful.” Examination at this time revealed 
a very definite lessening of the inflammatory process. as 
well as a marked decrease in the amount of the leucorrhiva, 
with clinical evidence of the change in the character of ‘! 
infection. Treatment was continued without interrupt \ 
for another 11 days with excellent results. Gradually t 
instillations were given at longer intervals, and finally ‘is- 
continued, when, on March 2s, 6 weeks after her first vis 
to the dispensary, the discharge had completely disap- 
peared. Subsequently silver nitrate was used to treat : 
associated cervical erosion, and the patient was discha: 
as cured on April 29, 1932, with repeated negative sm« 
and negative pelvic findings. 


VAGINITIS 


Similar good results were obtained in the treat- 
ment of the 2 cases diagnosed as vaginitis, one 
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from the irritation due to a pessary with second- 
ary infection, and the other to the persistent use 
of hot douches. In these cases rapid early im- 
provement was noted and the phenyl mercury 
nitrate douches were continued until complete 
eradication of the secondary infection followed. 
The third case of vaginitis in our series was one 
of gonorrheeal origin in a child of 3 years. She 
received only two treatments at our hands with 
beneficial results. Continued care of this case was 
prevented by the transfer of the patient to 
another dispensary. 


BARTHOLIN ABSCESS 


The results obtained in the 1 case of a Bartho- 
lin abscess of right labium are as follows: 


This patient had the abscess incised, drained, and 
packed with iodoform gauze on December 5, 1931, in the 
dispensary. The following day it was noted that the pack- 
ing apparently had been lost and the abscess was still 
draining. About 5 cubic centimeters of the 1:1,250 solu- 
tion of phenyl mercury nitrate was instilled directly into 
the cavity by means of a blunt syringe. Because of an asso- 
ciated endocervicitis the patient was given the phenyl mer- 
cury nitrate douche for daily use. Two days later the 
cavity appeared absolutely clean. The combined treat- 
ment was repeated and continued until December 30, 1931, 
when the wound was completely healed and the endocer- 
vicitis had cleared up. The patient was discharged as well. 


RECTOVAGINAL FISTULA 


The following is the case of postoperative rec- 


tovaginal fistula mentioned above in which phenyl 
mercury nitrate was used with beneficial results: 


This patient came to our attention in the dispensary on 
February 17, 1932, after having had a bilateral vaginal in- 
cision and drainage for tubo-ovarian masses at two differ- 
ent operations 3 weeks apart, and, 1 month later, a supra- 
cervical hysterectomy. Shortly after the last operation a 
rectovaginal fistula was discovered and she was referred 
back to the dispensary for treatment. After many futile 
attempts were made to keep the area clean with various 
antiseptics at our command, we decided to employ phenyl 
mercury nitrate. We felt that herein was an ideal case in 
which to try an antiseptic which might keep the area 
around the fistula sufficiently clean to allow it to heal. 
With this in mind we started 1:1,250 phenyl mercury ni- 
trate instillations three times weekly into the cervix and 
the vagina, and advised the twice daily use of the phenyl 
mercury nitrate douche. Examination on her first visit 
revealed a foul greenish-yellow discharge mixed with feces 
coming from a fistulous opening about 34 inch in diameter 
just below the cervix. One week after the first treatment 
it was noted that the discharge was white in color for the 
first time. Some three weeks later the fistulous opening 
was found to be thoroughly clean with no evidence of any 
secondary infection. At this time the instillation of phenyl 
mercury nitrate was discontinued and the edges of the fis- 
tula were touched up with silver nitrate to stimulate epi- 
thelial growth. Meanwhile the douches were continued 
once instead of twice daily. Repeated examinations there- 
after revealed a gradual closing of the fistula, while the 
discharge had completely stopped, and on March 30, 1932, 
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the fistula was found to be definitely closed. At subse- 
quent visits the slight cervical erosions present were 
treated with silver nitrate and the patient was discharged 
as well on June 16. 


TRICHOMONAS VAGINALIS 


Among the forms of protozoan life resistant to 
ordinary antiseptics is the organism known as 
Trichomonas vaginalis. In our particular series 
we had two cases of vaginitis due to this organism 
which had received courses of treatment with 
every antiseptic available to us, with very pocr 
results. To determine the efficacy of phenyl mer- 
cury nitrate, these 2 patients were treated with 
this medication in both its forms, as outlined 
herein. Our results were uniformly poor, estab- 
lishing to our satisfaction that phenyl mercury 
nitrate in the saturated solution with the use of 
the 1:25,000 douche has no inhibitory effect, in 
vivo, on the growth of the protozoan, Trichomonas 
vaginalis. 


NON-SPECIFIC ENDOCERVICITIS 


The final series of cases consisted of a group of 
42 patients having endocervicitis of a non-specific 
origin with or without other associated pelvic 
conditions. These patients received phenyl mer- 
cury nitrate in various dilutions by the method 
described. Twenty-six of these, after receiving 
the instillations, were instructed to use the bicar- 
bonate of soda douche. The 16 remaining used 
the phenyl mercury nitrate 1 per cent glycerine 
douche. 

The reports from this group of patients returning 
on the second visit varied from that of a change 
in color and decrease in amount of the discharge 
to those reporting its complete absence. The 
chief factor of interest in this group is the fact 
that phenyl mercury nitrate reduced the usual 
secondary infection to be found in the vagina 
and cervix in this class of patients permitting 
the use of whatever adjuvant treatment the asso- 
ciated conditions warranted. A fairly large num- 
ber of these patients were referred to the House 
service for various operations limited to the pelvis. 
Others received the additional necessary treat- 
ment in the dispensary. 

We were struck by the clinical fact that phenyl 
mercury nitrate could within 24 to 48 hours 
change the character of the infection. Whereas 
we were unable in every case in this group to 
clear up its source, we were fortunate in being able 
to reduce the discharge. Many of these patients 
having such associated conditions as salpingitis in 
various stages derived great benefit from the use 
of the hot daily douche with phenyl mercury 
nitrate. ; 
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HIGHER CONCENTRATIONS 


In an attempt to obtain a more concentrated 
solution of phenyl mercury nitrate it was dis- 
solved in 1e per cent alcohol, producing a 1:750 
solution. Five of our patients having an endo- 
cervicitis of a non-specific origin, in the earlier 
part of the investigation, were treated with this 
increased concentration. Each patient after two 
instillations and tamponing showed a gray film 
on the cervix only, which, when rubbed, came 
away. This we took to be a chemical burn pro- 
duced by the phenyl mercury nitrate. After 1 
week’s rest, during which time these patients re- 
ceived one instillation of dry boric powder, the 
burns healed. This concentration of phenyl mer- 
cury nitrate was then discontinued and the satu- 
rated aqueous solution (1:1,250) substituted, 
with the usual favorable response given to this 
medication in this dilution. 


SUMMARY 


A series of 70 cases of infections of the vagina 
and cervix treated with phenyl mercury nitrate 
is reported. 

Favorable response to the use of this antiseptic 
was invariable in all the conditions encountered, 
both specific and non-specific, except when the 
Trichomonas vaginalis was the inciting agent. 

The character of the infection can be changed, 
often with but a single application of this anti- 
septic, with resultant rapid amelioration of the 
condition. 

The results of the use of phenyl mercury nitrate 
in this series ranged from rapid and complete clini- 
cal recovery to improvement sufficiently marked 
that adjuvant treatment could be successfully 
applied. 

In effective concentrations, both as local appli- 
cation (1:1,250) and as douche (1:25,000), phenyl 
mercury nitrate is non-toxic; it is practically non- 
irritant to the vaginal mucous membrane; it is 
effective in the presence of tissues; it is odorless, 
colorless, and does not stain; it does not corrode 
surgical instruments; its solutions show no appar- 
ent deterioration on standing. 

Phenyl] mercury nitrate, being a highly effective 
bactericidal agent of the characteristics indicated, 
appears to offer encouraging possibilities in gyne- 
cology. 

ADDITIONAL CASES 


Since this paper was submitted for publication a series 
of 30 additional cases, treated with phenyl mercury nitrate, 


SURGERY, GYNECOLOGY AND OBSTETRICS 


has been completed. This work was done in a semi-publi 
institution for indigent girls, in Cleveland. All the inmate: 
were subjected to routine vaginal examinations; smears for 
gonococci were made and blood Wassermann reactions wer: 
determined as part of the venereal disease control program 
of the Cleveland Health Department. The author wa: 
afforded the privilege of doing this work for a 4 month 
period beginning October 18, 1932. As these patients were 
institutionalized throughout the period of treatment, thes: 
results afforded an excellent check on the series of dispe: 
sary patients previously studied. 

The individuals ranged in age from 13 to 27 years. |! 
those selected for treatment showed some form of end: 
cervicitis, 19 being specific, clinically and/or microscopi 
ally, and eleven non-specific. Of the 30 cases, 17 had had 
some form of treatment previously, for periods of up to a 
year or more. The 13 remaining were new inmates exam- 
ined for the first time. 

The method used was identical with that outlined above. 
These patients were treated twice a week by the author and 
were instructed to use the phenyl mercury nitrate douche 
at stated intervals, usually daily. The results were uni- 
formly good, with but a single exception; in the latter case 
an endocervicitis of specific origin was cleared up, but be- 
cause of a subacute unilateral salpingitis, the discharge 
persisted. 

We were gratified to note the ease with which the treat- 
ment was carried out, causing little disturbance in daily 
routine. 

In order to learn whether the repeated daily use of 
phenyl mercury nitrate resulted in the absorption of siz- 
nificant quantities of mercury, which among other effects, 
might prove deleterious to the kidneys, Miss N. E. Schrei 
ber of the Department of Pharmacology, Western Reserve 
University, determined for us, by a highly sensitive micro- 
chemical method, the mercury content of 24 hour urine 
specimens of three individual cases treated at this institu- 
tion. These patients were chosen for this purpose because 
they had used the douche daily for the longest period of 
time, namely 6 weeks. The urine specimens were collected 
24 hours following cessation of all treatment. Miss Schrei- 
ber reported as follows: 


Chemical analysis of three specimens of urine re- 
ceived December 1, 1932, for the presence of mer- 
cury, shows as follows: 


Total metallic mercury 
Trace—about 0.008 mgm. 
0.022 mgm. 

0.104 mgm. 


Volume 
1200 C.cm. 
1860 c.cm. 
1690 C.cm. 


M. H. 


- 
H. W. 


While this data is not conclusive,in that no informati 
is available as to the quantity retained in the body or as to 
the fecal excretion, nevertheless, judging from the ver) 
extensive studies of Schreiber, Sollmann, Cole and as 
ciates! on the clinical excretion of mercury, the figures 
given here may be considered to represent an entirely n 
ligible output. Where significant quantities of ionized 
mercury are absorbed, as in luetic therapy, the urinary 
excretion of the metal is very much greater than that re- 
ported above. 


1Sollmann, T. Mellon Lecture 1930, Manual of Pharmacology, 4th ed 
1932. 





EDITORIALS 


SURGERY, GYNECOLOGY 
AND OBSTETRICS 








FRANKLIN H. Martin, M.D........... Managing Editor 
Avren BS. RANAVEL, M.D....6 06.60 0c8s. Associate Editor 
Loyat Davis, M.D Associate Editor 


Donatp C. BALFour, M.D Associate, Editorial Staff 





AUGUST, 1933 





ACID OR ALKALI IN THE TREAT-— 
MENT OF URINARY TRACT 
INFECTIONS 


Pits many years it has been believed 


that changes produced in the reaction 

of the urine were an important factor 
in the treatment of urinary infections. On the 
other hand, opinion has periodically and more 
or less constantly vibrated between the acid 
and the alkaline extremes, suggesting no very 
fundamental convictions in regard to this 
influence. 

For a long time the school of thought which 
advocated switching the reaction of the urine 
from acid to alkaline chiefly in infection due to 
the colon bacillus group and particularly in 
pediatric practice, held sway. This was based 
upon the view that an organism which had 
become accustomed to growth in an acid 
medium would grow less satisfactorily in an 
alkaline one. While this was bacteriologically 
true, it left out of account the ability of the 
organism rapidly to adapt itself to the changed 
reaction, and probably neither the degree of 
acidity nor the degree of alkalinity ever 


seriously affected the vitality of the organism. 

Within the last two years, work by Helm- 
holz and also by Clark has, I think, put this 
question on a secure basis and demonstrated 
beyond peradventure that acidification pushed 
to high limits is a very important, and per- 
haps the most important single factor in the 
treatment of these conditions. Helmholz 
worked with children, Clark with adults. 
Their results agree in principle and differ in 
detail. The most important of their contribu- 
tions was the clear demonstration that acidity 
of the urine produced by a ketogenic diet will 
sterilize the urine more certainly and more 
rapidly than when produced by drugs. In 
children the sterilization produced by ketosis 
can occasionally be arrived at within forty- 
eight hours. In adults the time required is 
longer and the result less spectacular. In chil- 
dren it has been possible to sterilize the urine 
even in the presence of incomplete drainage of 
some portions of the urinary tract, a feat 
which, as far as I know, has never been here- 
tofore achieved. In adults the combination of 
ketosis with drugs tending to produce acidity, 
particularly ammonium chloride and am- 
monium nitrate, is commonly necessary. In 
children such a combination is less often re- 
quired. The important thing is that acidity of 
high grade should be certainly, and if possible 
rapidly produced. This degree of acidification 
can be satisfactorily determined only through 
the estimation of the hydrogen-ion concen- 
tration which should be reduced to at least 5.5 
and preferably to 5. 

The question of whether it is necessary to 
combine with this treatment the use of urinary 
antiseptics such as methenamine must be left 
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for the future to decide. Certain it is that this 
group of formaldehyde containing drugs is 
worthless except in a strongly acid urine. It 
may possibly prove to be true that acidifica- 
tion alone if skillfully handled may have suf- 
ficient power without the assistance of for- 
maldehyde. 

Old notions die hard, and it is still widely 
believed that an acid urine in and of itself 
produces irritation. Acting upon this assump- 
tion alkalies are frequently given to relieve 
pain. The work mentioned, and particularly 
that of Clark, has convinced me that acidity 
in and of itself is probably incapable of pro- 
ducing symptoms, while on the other hand, 
many a patient with tremendous frequency 
and a neutral urine has been promptly re- 
lieved by making the urine sufficiently acid. 
I have grave doubts whether there is any in- 
dication for giving an alkali for the relief of 
pain, and it is certain that such administra- 
tion will seriously handicap the control of in- 
fection. It is my best guess that the day of the 
alkali in the treatment of urinary tract infec- 
tion is over. 

In order to get results a definite plan must 
be followed. The organism causing the infec- 
tion must be known from the start, the hy- 
drogen-ion concentration of the urine when 
the patient comes under observation must be 
recorded, diet and drugs must be used to the 
extent necessary to reduce the hydrogen-ion 
concentration to the neighborhood of 5, and 
this level of acidity must be maintained if 
possible until the urine is known to be sterile. 
Many a clear urine contains the germs of dis- 
aster. Nothing short of sterilization can be 
accepted as a criterion of cure. Most failures 
are due to three causes: failure to identify the 
organism causing the condition, failure to pro- 
duce a sufficient degree of acidity, and finally 
failure to sterilize the urine before stopping 
treatment. HucGuH Casot. 


SEPSIS, ANTISEPSIS, AND ASEPSIS 


HE outbreak of the World War found 
| the medical profession entirely unpre 
pared to cope with the gigantic prob 
lems confronting it. The unprecedented num 
ber of wounds, as well as the severity of the 
trauma inflicted by high explosive shells, pri 
sented a problem which was theretofore un 
known. 

Practically all wounds received during 1914 
1915 were infected, i.e., pus producing micro- 
organisms, also tetanus and Bacillus welch 
were usually present. The devitalization of 
tissue involving the shell tract was allowed 
to remain without surgical excision. The 
antiseptics commonly used such as iodine, 
bichloride of mercury, phenol, etc., failed to 
prevent infection or cure or arrest it once it 
became established. It was not until after 
thorough excision of devitalized tissues, fo! 
lowed by chemical sterilization with sodium 
hypochlorite, 0.5 per cent solution as advo 
cated by Carrel, that it was possible to do a 
secondary suture with any degree of success. 
Primary and secondary sutures were practi 
cally unknown during the early years of the 
War, most all wounds healing by granulation. 

Conditions were chaotic in so far as methods 
of treatment were concerned. There were 
two schools of thought which, more or less, 
bitterly opposed the other; one school advo 
cated the use of salines to the exclusion of 
antiseptics and the other advocated anti 
septics. 

The treatment of wounds, compound frac 
tures, osteomyelitis, etc., requires sound su: 
gical procedure and judgment. A scrupulous 
asepsis followed by the intelligent use of a 
physiological solution of sodium hypochlorit: 
0.5 per cent in combination with a hypertoni 
saline solution, is the best known treatment 
to prevent infection and to abort it when 




















once present. These conclusions were per- 
sonally confirmed to the author by the Sur- 
geon Generals of the American and British 
armies and by the Consulting Surgeons of the 
French and Italian armies. 

The clinical evidence is so conclusive that 
we are at a loss to account for the general lack 
of interest and failure to adopt a method 
which has been proved by laboratory and 
clinical experience to be superior to other 
forms of treatment. 

Foster has reported treating by débride- 
ment followed by the Carrel method, 304 con- 
secutive cases of compound fractures of the 
long bones over a period of 15 years. In this 
series, there were 2 deaths (1 at the end of 
4 weeks and the other at the end of 6 months); 
there was one amputation but not one in- 
fection. 

Barone, in 77 cases (septic operations and 
puerperal sepsis) in which treatment was in- 
stituted within the first 72 hours, reports a 
mortality of 10 per cent. In this series, with 
few exceptions, the infection was due to 
hemolytic streptococcus. 

Despite such convincing evidence as to the 
value of a physiological antiseptic, which is 
non-irritating and non-caustic, we are con- 
fronted by those who advocate the use of 
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maggots and vaseline gauze in wounds, com- 
pound fractures, and osteomyelitis. Needless 
complications, including amputations and 
deaths, result from such ill advised procedures. 
Certain advocates of these methods make an 
appeal from the standpoint of results (?), 
maintaining that the laboratory and scientific 
viewpoint based upon laboratory findings, 
should be disregarded. However, results 
based upon personal opinions without neces- 
sary controls or comparisons, are usually very 
misleading and incorrect. Not infrequently, 
patients recover in spite of the treatment 
rendered. 

The pages of medical literature reek with 
unscientific practices and useless antiseptics. 
There is no antiseptic known which can be 
used to the exclusion of sound surgical prin- 
ciples and practices. One wonders how long 
sepsis following the use of worthless antisep- 
tics, will be condoned when methods are 
available to prevent it. The surgeon can no 
longer “alibi” himself by charging the omis- 
sion and commission against the operating 
room nurse, the innocent catgut, etc. 

Notwithstanding the extravagant claims 
made for many popular methods, the proved 
teachings of Pasteur and Lister do and will 
prevail. Wm. O’NEILL SHERMAN. 





MEMOIRS 


JOHN CHALMERS DA COSTA 
1863-1933 


Costa, a litterateur and bibliophile, was born on November 15, 1863, in 

A Washington, where his parents were temporarily located. His mother 
was Margaretta Beasley from Beasley’s Point, New Jersey. He received his 
early education at the Friends’ Central School, and was graduated from the 
Towne Scientific School of the University of Pennsylvania in 1882. He was 
graduated from Jefferson Medical College in 1885, his preceptor being his uncle, 
Dr. John C. Da Costa, known familiarly as “Uncle John.” J. Chalmers was 
referred to as “Jack” and his cousin, Dr. John C. Da Costa, Jr., who was of dark 
complexion as “Black Jack.” 

Dr. Da Costa served thirteen months as an interne at the Philadelphia General 
Hospital, after which he was appointed assistant physician to the Insane Depart- 
ment of the same institution, and during this time contributed several papers on 
insanity. 

In 1887, he became one of Chapin’s assistants in the Pennsylvania Hospital for 
the Insane. He engaged in private practice in the same year, and was appointed 
assistant demonstrator of anatomy at the Jefferson Medical College, and one of 
the clinical assistants of Dr. Samuel W. Gross. His successive advances at Jeffer- 
son were: assistant demonstrator of surgery, demonstrator of surgery, chief of 
surgical clinic, clinical professor of surgery in 1896, professor of principles of 
surgery in 1900. Dr. Da Costa was the first incumbent of the Samuel D. Gross 
chair of surgery which was endowed by Maria Gross Horwitz (daughter of Dr. 
Gross) in 1910, which he held until his death. 

He was attending surgeon to the Jefferson Hospital and long a surgeon to the 
Philadelphia Hospital; later he served as consulting surgeon to the Philadelphia 
General Hospital, St. Joseph’s Hospital and Miseracordia Hospital, and for many 
years was surgeon to the Pension Fund of the Philadelphia Fire Department. 

He was a member of the American Philosophical Society, American Surgical 
Association, Society of Clinical Surgery, College of Physicians of Philadelphia, 
Pathological and Neurological Societies of Philadelphia, the Philadelphia Acad- 
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J CHALMERS DA COSTA, truly a Philadelphian, the son of George T. Da 
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emy of Surgery, associate member Society of Gynecology and Surgery of Buch- 
arest, member of the Société International de Chirurgie, the Historical Society 
of Pennsylvania, formerly Commander U.S.N.R.F., etc. 

He loved to teach and his hearers were impressed with his foundation in 
anatomy, his knowledge of surgery, his familiarity with history, his frequent 
quotations from literature, and his inimitable manner in presenting a subject. 
Jack Da Costa always was at his best before a large audience. Only those who 
saw him before he became incapacitated in 1922 will remember his characteristic 
attitude while conducting a diagnostic clinic for the students, with amphitheater 
filled to capacity, the clinic floor and doorway crowded with visiting physicians, 
confréres, assistants, and former students. First standing to one side of the “‘pit’’ 
with arm resting on the rail and one foot crossed in front of the other, then walking 
across the floor with body vibrating and knees bending, he spoke, giving clear, 
systematic, unmistakable facts which left an indelible impression. 

He was the idol of the medical students; their admiration was spontaneous. 
He appealed to the imagination, aroused enthusiasm, and stimulated effort. 

As an author his name will live for centuries. In 1894 the first edition of his 
Manual of Modern Surgery was published; the tenth edition appeared in 1931. 
The last revision was accomplished with much difficulty while he was ill and in 
great pain. It is one of the most widely known and extensively used textbooks. 
In the same year he prepared another book for publication entitled The Papers 
and Speeches of John Chalmers Da Costa dedicated to Dr. Harvey Cushing. 
Many, but not all of his best speeches are contained in this volume; one of the 
most notable being “Dickens Doctors” which he read before the Philobiblan 
Club, Philadelphia, May 28, 1903. It is regrettable that he did not include in this 
book an oration delivered in 1899 at the semicentennial exercises of the Philadel- 
phia County Medical Society which was one of the most masterful productions 
of his facile pen. Some of his other writings have been: in collaboration with 
Dr. Frederick Packard on Keating’s Medical Dictionary; section on ‘‘Methods of 
Dissection” for Nancrede’s Anatomy; section on ‘Epilepsy and Tetanus” in Hare’s 
American System of Therapeutics; section on “Diseases of the Testicle,” etc., in 
Keating’s Cyclopedia of Children’s Diseases; edited Zuckerkandl’s Operative 
Surgery in 1899; first editor with Dr. Keen of Keen’s Surgery; editor of Gray’s 
Anatomy; the Blood Alterations of Ether Anesthesia, in 1905; articles upon com- 
pound fractures of the skull, amputation of hip joint, sarcoma of tonsil; trephining 
of skull, blood changes in ether, surgery of insanity, surgery of epilepsy, etc., and 
various literary topics. 

His surgical teaching has permeated every civilized portion of the earth. He 
taught medical students from most countries, and visiting physicians jand sur- 
geons seldom missed an opportunity to attend his clinics. Rarely did he conduct a 
clinic which was not attended by some notable surgeon. 





270 SURGERY, GYNECOLOGY AND OBSTETRICS 


Dr. Da Costa received his early surgical training under Dr. Samuel W. Gross. 
Before he became a medical student he used to attend the Saturday clinics at 
Blockley conducted by Dr. Gross. Of him he said, “He made a most forcible 
impression upon my mind. His positive character, his clean-cut sentences, his 
readiness to accept responsibility, his scorn of clap-trap and hatred of boasting, 
his diagnostic skill and operative ability, all captivated my youthful imagination.” 
The same may well be said of Dr. Da Costa. 

He was intimately associated with Dr. W. W. Keen, whose influence and daily 
contact did much to mold his surgical career. He succeeded Dr. Keen upon his 
retirement in 1905 as professor of surgery in the Jefferson Medical College. Later 
his colleagues were Dr. John H. Gibbon and Dr. Francis T. Stewart, deceased, 
indeed a strong surgical team. 

Dr. Da Costa was married to Miss Mary Roberts Brick in 1894, member of a 
prominent Philadelphia family, who survives him. There were no children. 

He became ill with a form of arthritis more than a decade ago. Because of the 
painful and deforming arthritis, for approximately ten years he conducted his 
lectures and diagnostic clinics sitting in a wheel chair. He retained his keen 
mental process until a few days before his death, May 16, 1933. 

In the passing of Dr. Da Costa the faculty of Jefferson has lost one of its ablest 
members; the profession has lost a great teacher, a resourceful surgeon, a dis- 
tinguished author; Philadelphia has lost a valuable citizen and a man of forceful 
character. EDWARD J. Kopp. 
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completely referenced treatise! on thyroid dis- 

ease is presented by Jollin Diseases of the Thy- 
roid Gland. The first half of the volume is devoted to 
the pathological anatomy and pathogenesis of goiter 
and thyroid dysfunction. The next quarter is given 
over to a discussion of thyrotoxicosis. In the last 
quarter, operative technique, anesthesia, post- 
operative care, complications, and results are clearly 
presented. The work is to be recommended for the 
detailed presentation of anatomy and pathology, 
which will be useful for surgical study or for experi- 
mental approach. The discussion of thyrotoxicosis 
is in agreement with the best American opinion. 
The surgical technique is presented in useful form. 
The illustrations are excellent, they number 283, 
and there are 24 colored plates in addition. This 
volume of 682 pages fills the place of an authoritative 
reference work in one volume. It should be of great 
practical value. PAUuL STARR. 


Ne comy =, well printed, thoroughly illustrated, 
Fe 


HE material in Kaiser’s book? on tonsils has been 

gathered from a careful survey of 4,400 school 
children and covers a period of 10 years. Although 
operation was recommended in all cases, only 50 
per cent consented, the remaining half being used as 
controls. Three years after operation a survey was 
made and again 10 years after operation, and a 
careful check was made to determine the incidence 
of the more common complaints of childhood. Sta- 
tistics gathered bring to light many interesting facts. 
Apparent benefits during the first few years after 
operation are not so evident over a to year period. 
This is particularly true of acute head colds and 
otitis media where the incidence is about the same 
in tonsillectomized and non-tonsillectomized chil- 
dren after a 10 year interval. Certain conditions 
are decidedly benefited by the removal of tonsils 
and adenoids such as acute sore throats and cervical 
adenitis. On the contrary, infections in the respira- 
tory tract such as laryngitis, bronchitis, and pneu- 
monia seem to be adversely affected. 

The book contains 300 pages and 27 chapters. 
Besides the statistical data there is much concern- 
ing the anatomy and physiology and bacteriology 
of the tonsils. The book offers a ready reference for 


| DISEASES OF THE THYROID GLAND: witH SPECIAL REFERENCE TO 
Tuvroroxicosis. By Cecil A. Joll, M.S., B.Sc. (Lond.), F.R.C.S. 
(Eng.). St. Louis: The C. V. Mosby Company, 1932. 

*CHILDREN’s Tonsits In or Out; A Critica Stupy oF THE END- 
RESULTS OF TONSILLECTOMY. By Albert D. Kaiser, M.D. Philadelphia, 
London, Montreal: J. B. Lippincott Company, 1932. 
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NEW BOOKS 


pediatricians and otolaryngologists and serves to 
clarify and remove uncertainties regarding the 
operation for tonsils and adenoids in childhood. 

J. F. DELpu. 


T= subject of electrosurgery is presented by 
Kelly in a manual of 305 pages with 382 illustra- 
tions. The various operations with electrodesicca- 
tion, electrocoagulation, and ‘‘acusection,” or cut- 
ting, are described, as are the preparation of the 
patient, the anesthesia, and the postoperative care. 
The book is largely a regional operative surgery 
invaluable for any surgeon interested in perfecting 
himself in electrosurgical technique. The various 
types of current and their specific effects are dis- 
cussed, but little is said of electrical theory in- 
comprehensible to the average operating surgeon. 
It should be emphasized that this is not just another 
volume on the extirpation of malignancies, but 
rather a treatise on the technique of skin, oral, 
otolaryngological, thyroid, breast, abdominal, uro- 
logical operations, etc. 

This book is the authoritative work on operative 
electrosurgery at the present time. 

Joun D. ELtts. 


HE seventh volume of this stupendous third edi- 

tion’ of Veit’s Handbuch der Gynackologie is in 
keeping with those volumes previously reviewed. It 
is encyclopedic in character devoting, as it does, 
almost six hundred pages to diseases of the ovary 
and parovarium, and over four hundred pages to 
tumors of the uterine tubes. 

The first section is written by Kermauner of 
Vienna and is probably one of the last of his writings 
as his death occurred some months ago. This sec- 
tion is carefully and completely written and illus- 
trated. It takes up every type of ovarian disease 
and ovarian and parovarian tumor that has ever 
been described in the world literature. It is well 
illustrated and contains many color plates. This 
section of the book makes a perfect reference work 
on the subjects under consideration. 

The second half of the book is devoted to tumors 
of the uterine tubes. This subject is one of interest 


SELECTROSURGERY. By Howard A. Kelly, M.D., LL.D., F.A.CS., 
and Grant E. Ward, M.D., F.A.C.S. Philadelphia and London: W. B. 
Saunders Company, 1932. 

4Veit’s HANDBUCH DER GYNAEKOLOGIE. Edited by Dr. W. Stoeckel. 
Vol. vii.—Die Erkrankungen der Eierstoecke und Nebeneierstoecke und 
die Geschwuelste der Eileiter. Edited by F. Kermauner and L. Nuern- 
berger. Munich: J. F. Bergmann, 1932. 
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and must of course be included in any work dealing 
with gynecology. To devote over four hundred 
pages to this subject seems most unnecessary. This 
section is a complete résumé of all tumors of the 
uterine tubes reported to date which is desirable in 
an encyclopedic work of this type. Devoting two 
hundred pages to a tabulated analysis of the reports 
on primary carcinoma of the tubes seems to over- 
shoot the purpose of this work. Nuernberger would 
have made his section much more readable and 
usable if he had reduced this section to approxi- 
mately one-third or one-quarter of its present size. 
RA.pH A. REIS. 


T is very welcome to have the unsolved problem 
of idiopathic steatorrhcea presented in mono- 
graphic form.! The solution of the etiology of sprue 
is especially fascinating since one feels that impor- 
tant physiological facts, hitherto unsuspected, must 
be brought to light with it. There is, of course, 
no such interest in this disease for those who con- 
sider sprue as definitely caused by monilia or for 
1Non-TropicaL SprugE; A Stupy 1N Ipiopatuic STEATORRH@A. 


By Th. E. Hess Thaysen, M.D. Copenhagen: Levin & Munksgaard, 
London: Oxford University Press, 1932. 
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those who believe non-tropical sprue to be a rarity 
unrelated to tropical sprue. But the writer dem- 
onstrates from the cases studied here that this dis- 
ease when recognized is the result of marked phys- 
iological disturbances, i.e., a functional disorder of 
unknown gastro-intestinal mechanisms; that minor 
grades of it are probably of frequent occurrence, 
and that tropical and non-tropical sprue are the 
same disease. This monograph is careful and 
scientific; photomicrographs of pathological ma- 
terial are included. The literature has been care- 
fully studied and is reviewed constantly in connec- 
tion with every aspect of the disease. Paut Starr. 


HE principles of elementary anatomy, physiol- 

ogy, massage, and remedial gymnastics are em- 
bodied in concise form in the excellent textbook? 
for students of massage by Despard. The anatomic 
illustrations are excellent, and the directions for 
massage and therapeutic exercise are clear and 
concise. It can be recommended as a textbook 
for physical therapy technicians. J. S. Coutrer. 

2?Text Book oF MASSAGE AND REMEDIAL GYMNASTICS. 


ed. 
By L. L. Despard. London and New York: Humphrey Mulford, ter 
University Press, 1932. 
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Baltimore: The Williams & Wilkins Company, 1933. 
*«SurGIcAL PatHotocy. By William Boyd, M.D., 
M.R.C.P.(Ed.), F.R.C.P. (Lond.), etc. 3d ed. Philadelphia 
and London: W. B. Saunders Company, 1933. 

Dre BLUTTRANSFUSION IN THEORIE UND PRAxIs. By 
Dr. Med. Hans Wildegans. Berlin: Julius Springer, 1933. 

Hoxt’s DISEASES OF INFANCY AND CHILDHOOD, etc. 
Revised by L. Emmett Holt, Jr., M.D., and Rustin 
McIntosh, M.D. roth ed. New York and London: D. 
Appleton and Company, 1933. 

INTERNAL DERANGEMENTS OF THE KNEE-JOINT, etc. By 
A. G. Timbrell Fisher, M.C., M.B., Ch.B., F.R.C.S.(Eng.). 
2d ed. New York: The Macmillan Company, 1933. 

ARTERIOSCLEROSIS; A SURVEY OF THE PROBLEM. (By 
various contributors.) A Publication of The Josiah Macy, 
Jr. Foundation. Edited by Edmund V. Cowdry. New 


York: The Macmillan Company, 1933. 

THe RHYTHM OF STERILITY AND FERTILITY IN WOMEN. 
By Leo J. Latz, A.B., M.D., LL.D. 
Latz Foundation, 1933. 


3d rev. ed. Chicago: 


MEDICAL STATE BOARD EXAMINATIONS; TOPICAL SuM- 
MARIES AND ANSWERS; REVIEW OF ACTUAL QUESTIONS 
GIVEN, etc. By Harold Rypins, A.B., M.D. Philadelphia. 
J. B. Lippincott Co., 1933. 

Tue CycLorepIA OF MEDICINE. George Morris Piersol, 
B.S., M.D., Editor-in-Chief. Charles E. de M. Sajous, M.D., 
LL.D., Sc.D., Founder and First Editor. Vols. i-vii. Phil- 
adelphia: F. A. Davis Company, 1933. 

ATLANTE DI CHIRURGIA DELLO Stomaco. By G. Egidi. 
Rome: Luigi Pozzi, 1933. 

LE NYSTAGMUS VESTIBULAIRE ET LES REACTIONS DE 
MovuveEmMents. By R. Claoué. Paris:. N. Maloine, 1933. 

NATURAL CuILpBirtH. By Grantly Dick Read, M.A., 
M.D. London: William Heinemann, Ltd., 1933. 

SuRGICAL ANATOMY. By C. Latimer Callander, A.B., 
M.D., F.A.C.S. Philadelphia and London: W. B. Saunders 
Company, 1933. 

MASSAGE AND REMEDIAL EXERCISES; IN MEDICAL AND 
SuRGICAL ConpiTions. By Noél M. Tidy. Baltimore: 
William Wood and Company, 1933. 

DISEASES OF INFANCY AND CHILDHOOD. By Leonard G. 
Parsons, M.D., F.R.C.P., and Seymour Barling, C.M.G., 
F.R.C.S. NewYork, London: Oxford University Press, 1933. 

THE WELLCOME RESEARCH INSTITUTION AND THE AFFILI- 
ATED RESEARCH LABORATORIES AND Museums. London: 
The Wellcome Foundation, Ltd., 1933. 

A Text-Book oF NEUROPATHOLOGY. By Arthur Weil, 
M.D. Philadelphia: Lea & Febiger, 1933. 

SURGERY OF THE STOMACH AND DvuopENuM. By J. 
Shelton Horsley, M.D., F.A.C.S., LL.D. St. Louis: The 
C. V. Mosby Company, 1933. 

MOopERN ASPECTS OF GASTRO-ENTEROLOGY. By M. A. 
Arafa, M.R.C.P. (Lond.). Baltimore: William Wood and 
Company, 1933. 
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PRELIMINARY PROGRAM FOR THE CLINICAL CONGRESS IN CHICAGO 


/TNHE surgeons of Chicago are keenly in- 
terested to present a program of clinics and 
demonstrations that will provide a complete 

showing of the clinical activities in all depart- 
ments of surgery in this great medical center 
during the twenty-third annual Clinical Congress 
of the American College of Surgeons, October 
g-13. A preliminary schedule of operative clinics 
and demonstrations, as prepared by the Commit- 
tee on Arrangements, is presented in the fol- 
lowing pages. It will be noted that clinics are 
scheduled to begin at 2 o’clock on the afternoon 
of Monday, October 9, continuing through the 
four following days with sessions both morning 
and afternoon. 

The Committee on Arrangements, under whose 
supervision the clinical program is being pre- 
pared, appointed by the Board of Regents of 
the College, is comprised of the members of an 
Executive Committee — Philip H. Kreuscher, 
chairman; Oscar E. Nadeau, secretary; Joseph 
Beck, William R. Cubbins, Frederick H. Falls, 
Harry S. Gradle, Carl A. Hedblom, Charles E. 
Kahlke, Herman L. Kretschmer, Karl A. Meyer, 
Dallas B. Phemister, Edwin W. Ryerson, and 
Henry Schmitz—together with representatives of 
each of the hospitals and medical schools ap- 
pearing in the clinical program. In making its 
plans, the Committee has been assured of the 
hearty co-operation of the clinicians of the 
medical schools and more than fifty hospitals 
that will participate in the clinical program. 

Special features of the clinical program include: 
(1) Cancer clinics demonstrating the treatment 
of cancer cases by surgery, radium and X-ray; 
(2) fracture clinics in several hospitals where 
modern methods of the treatment of fractures 
will be demonstrated; (3) traumatic surgery 
clinics demonstrating the newer methods of re- 
habilitation by surgery and physiotherapy of 
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patients injured in industrial, automobile and 
other accidents. 

Other important features of the general pro- 
gram for the Congress include: (1) Conference 
on fractures on Tuesday afternoon, arranged by 
the College Committee on the Treatment of 
Fractures, (2) a symposium under the auspices 
of the Board on Industrial Medicine and Trauma- 
tic Surgery on Friday afternoon, (3) a symposium 
on the teaching of surgery and the surgical 
specialties on Thursday afternoon following the 
annual meeting; (4) a symposium on urological 
surgery on Friday morning, the program for 
which appears on another page. 

Two sub-committees have been appointed to 
supervise the program for the sections on surgery 
of the eye, ear, nose and throat as follows: 
Ophthalmology—Harry S. Gradle, chairman; 
Thomas D. Allen, E. K. Findlay, Sanford Gifford. 
Otolaryngology—Joseph Beck, chairman; Austin 
A. Hayden, Edward P. Norcross, S. J. Pearlman. 
The recommendations of these committees insure 
a worth-while program of clinics and scientific 
sessions for all those interested in these specialties. 

The College celebrates its twentieth anni- 
versary at this session—the first convocation 
having been held in Chicago in 1913. The first 
Clinical Congress was held in this city in 1910, 
and it will be recalled that that session was 
attended by a large number of enthusiastic 
surgeons from all parts of the United States and 
Canada. 


EVENING MEETINGS 


The Central Executive Committee of the 
Congress is preparing programs for a series of 
five evening meetings which are to be held in the 
ballroom of the Stevens Hotel. A preliminary 
outline of these programs will be found on another 
page. 
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An interesting feature of the presidential meet- 
ing on Monday evening, in addition to the in- 
auguration of new officers, will be the introduc- 
tion of distinguished visiting surgeons from for- 
eign countries, a large number of whom have 
been especially invited to attend the Congress 
this year. Among those who have indicated 
their intention of being present are Prof. Dr. 
Eugen Kisch, Graefenberg, Bohemia; Mr. Adams 
A. McConnell, Dublin, Ireland; Prof. Nissen, 
Berlin, Germany; Prof. Dr. Wolfgang Rosenthal, 
Leipzig, Germany; Prof. H. Beckwith White- 
house, Birmingham, England. 

Programs are being prepared for sessions on 
Tuesday and Thursday evenings at which papers 
and discussions will deal with subjects of special 
interest to ophthalmologists and otolaryngolo- 
gists. 

SYMPOSIUM: CANCER IS CURABLE 

In this symposium, to be held in the ballroom 
of the Stevens Hotel on Wednesday afternoon 
at 2:30, a large number of eminent surgeons of 
wide experience in varied fields of surgical prac- 
tice, from all parts of the United States and 
Canada, will present their reports as to cases of 
cancer cured for a period of five years or longer. 
At the Congress in St. Louis last year a similar 
symposium established a new viewpoint for the 
profession and the laity, creating widespread 
favorable comment. 


Cancer as an Arrestable Disease: ROBERT B. GREENOUGH, 
M.D., Boston, Chairman, Committee on the Treat- 
ment of Malignant Diseases; FRANKLIN H. MArtTIN, 
M.D., Director-General, American College of Sur- 
geons; CHARLES A. Dukes, M.D., Oakland, Calif. 

General Cases of Five-Year Cures: Irvin ABELL, M.D., 
Louisville, Ky.; Frank K. Botanp, M.D., Atlanta, 
Ga.; JoHN JosepH GALLIGAN, M.D., Salt Lake City, 
Utah; CHartes C. Lunn, M.D., Boston; JAMEs 
Monroe Mason, M.D., Birmingham, Ala.; Joun T. 
Moore, M.D., Houston; DAMoN B. PFEIFFER, M.D., 
Philadelphia; Eucrne H. Poor, M.D., and J. A. 
Vretor, M.D., New York. 

Cancer of the Breast: MALVERN B. CLopton, M.D., 
St. Louis; E. Starr Jupp, M.D., and S. W. HArRING- 
TON, M.D., Rochester, Minn.; RicHArp R. SMITH, 
M.D., Grand Rapids, Mich. 

Cancer of the Pelvic Organs and Breast: Brooke M. 
AnspacH, M.D., Philadelphia; Harry S. CRossEn, 
M.D., St. Louis; Writram P. Hearty, M.D., New York. 

Cancer of the Pelvic Organs: James C. Masson, M.D., 
Rochester, Minn. 

Cancer of the Rectum: 
Portland, Ore. 

Cancer of the Thyroid Gland and Large Intestine: JoHN 
DEJ. PEMBERTON, M.D., and C. F. Drxon, M.D., 
Rochester, Minn. 

Cancer of the Thyroid: 
Ithaca, N.Y. 

Cancer of the Mouth, Tongue and Lips: Wru1Am H. G. 
Locan, M.D., Chicago. 


Rosert C. Correy, M.D., 


Martin B. TINKER, M.D., 
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Malignant Bone Tumors: 
New York. 

Cancer of the Throat, (Esophagus and Bronchi: CHEva- 
LIER JAcKsON, M.D., Philadelphia. 


WittrAm B. Cory, M.D., 


ANNUAL HOSPITAL CONFERENCE 

An interesting program of papers, round table 
conferences and practical demonstrations deal- 
ing with the many problems related to hospital 
efficiency is being prepared for the sixteenth 
annual hospital conference which opens at 10 
o’clock on Monday morning in the ballroom of 
the Stevens Hotel, continuing on Tuesday, Wednes- 
day and Thursday. It is planned to give the 
program a broad interest with a careful selection 
of subjects to be discussed by eminent authorities 
in the surgical and hospital field. The papers 
will deal with many of the vital problems af- 
fecting administrative, professional and nursing 
phases of hospital work. Particular emphasis 
will be directed toward professional standards 
and the highly important problem of medical 
economics. 

Morning sessions on Tuesday, Wednesday and 
Thursday will be devoted to papers, discussions 
and round table conferences at the Stevens 
Hotel. An important and most interesting fea- 
ture this year will be a series of demonstrations 
in several of the hospitals on Tuesday, Wednes- 
day and Thursday afternoons dealing with de- 
partmental organization, management and func- 
tions. These “clinics” in hospital administration 
will afford opportunities for the visitors to see 
how others do the things they are constantly 
doing in their own institutions, and in comparison 
appraise their own methods. 

The greatly increased interest on the part of 
the surgeon in both the administrative and scien- 
tific phases of hospital work has been evidenced 
in recent years, and for this reason the program 
to be presented will be unique in providing a dis- 
cussion of several subjects of importance to the 
three major groups working in the hospital— 
medical, nursing and business. An opportunity 
will be afforded to chiefs of staffs, heads of de- 
partments and members of medical staffs to 
participate in a program that deals particularly 
with the care of the patient, expecting to benefit 
by contact with and interchange of ideas with 
trustees, superintendents and others concerned 
with hospital administration. 

HEADQUARTERS—HOTELS 

General headquarters for the Clinical Congress 

will be established at the Stevens Hotel, located 


on Michigan Avenue between Seventh and Eighth 
Streets. This hotel affords unusual facilities for 

















all activities of the Congress, as will be remem- 
bered by those who attended the Congress in 
Chicago in 1929. The grand ballroom on the 
second floor with other large rooms on the third 
floor and the exhibition hall have been reserved 
for the exclusive use of the Congress. All of the 
evening sessions, the hospital conference on Mon- 
day, the annual meeting, the cancer and fracture 
symposia will be held in the grand ballroom. The 
registration and information bureau, together 
with the bulletin boards on which will be dis- 
played the daily clinical program will be estab- 
lished in the exhibition hall in the basement, 
together with the Technical Exhibition. 

Chicago has many fine, large hotels, several 
within walking distance of the headquarters 
hotel. A list of the hotels recommended by the 
Committee on Arrangements is presented here- 
with. While Chicago’s hotel facilities are very 
great and there should be no difficulty in secur- 
ing first class hotel accommodations, it is ad- 
visable for those who expect to attend the 
Clinical Congress to reserve their hotel accom- 
modations as far in advance as possible, as the 
Century of Progress Exposition will undoubtedly 
bring to Chicago a very large number of visitors. 

The Technical Exhibition of the Clinical Con- 
gress will be located in the Exhibition Hall to- 
gether with the registration and information bur- 
eau. In the same room will be found the bulletin 
boards on which the daily clinical programs will 
be posted each afternoon. The leading manufac- 
turers of surgical instruments, X-ray apparatus, 
operating room lights, hospital apparatus and 
supplies of all kinds, ligatures, dressings, phar- 
maceuticals, and publishers of medical books will 
be represented in this exhibition. 

We are assured that the railways of the United 
States and Canada will grant especially low rates 
on account of the Clinical Congress in connection 
with the Century of Progress Exposition in 
Chicago. Applications for reduced fares are 
pending before the railway traffic associations. 


ADVANCE REGISTRATION 


The hospitals of Chicago afford accommoda- 
tions for a large number of visiting surgeons, but 
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CHICAGO HOTELS AND THEIR RATES 
Minimum Rates 
With Bath 
Single Double 


Ambassador, North State Street at Goethe $3.50 $6.00 
Auditorium, Michigan Blvd. and Congress 3.50 6.00 
Belden Stratford, 2300 Lincoln Park West 4.00 6.00 
Belmont, Sheridan Road at Belmont 4.00 5.00 
Bismarck, Randolph at LaSalle St. . Beso 5.00 
Blackstone, Michigan Blvd. and 7th St. 3.00 5.00 
Brevoort, 120 West Madison St 2.50 3.50 
Congress, Michigan Blvd. and Congress 4.00 6.00 
Drake, Lake Shore Drive and Michigan 3.00 5.00 
Edgewater Beach, 5300 Sheridan Road 4.00 6.00 
Great Northern, Jackson and Dearborn 2.50 4.00 
Knickerbocker, 163 East Walton 3.00 5.00 
LaSalle, LaSalle at Madison St 2.50 4.00 
Morrison, 79 West Madison St 3.00 4.50 
Palmer House, State and Monroe Sts. . 3.50 6.00 
Pearson, 190 East Pearson St..... ‘ 3 5.00 
Stevens, Michigan Blvd. bet. 7th and 8th 3.50 5.00 


to insure against overcrowding, the attendance 
will be limited to a number that can be comfort- 
ably accommodated at the clinics—the limit of 
attendance being based upon the results of a 
survey of the amphitheaters, operating rooms, and 
laboratories of the hospitals and medical schools 
to determine their capacity for visitors. It is 
expected, therefore, that those surgeons who wish 
to attend the Clinical Congress in Chicago will 
register in advance. 

Attendance at all clinics and demonstrations 
will be controlled by means of special clinic 
tickets, which plan provides an efficient means 
for the distribution of the visiting surgeons 
among the several clinics and insures against 
overcrowding, as the number of tickets issued 
for each clinic will be limited to the capacity of 
the room in which that clinic will be given. 

A registration fee of $5.00 is required of each 
surgeon attending the annual Clinical Congress, 
such fees providing the funds with which to 
meet the expenses of the meeting. To each sur- 
geon registering in advance a formal receipt for 
the registration fee is issued, which receipt is to 
be exchanged for a general admission card upon 
his registration at headquarters. This card, 
which is non-transferable, must be presented in 
order to secure clinic tickets and admission to the 
evening meetings. 
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PRELIMINARY PROGRAM FOR EVENING MEETINGS 


IN THE BALLROOM OF THE STEVENS HOTEL AT 8:15 


Presidential Meeting, Monday, October 9 
Address of Welcome. Puitip H. KrEuscHER, M.D., Chairman of Committee on Arrangements 
Introduction of Foreign Guests. FRANKLIN H. Martin, M.D., Director-General 
Address of Retiring President. J. BENTLEY SQUIER, M.D., New York 
Inauguration of Officers 
Inaugural Address. Witi1am D. Haccarp, M.D., Nashville, Tenn. 
John B. Murphy Oration in Surgery. Loyat Davis, M.D., Chicago 


Tuesday, Wednesday and Thursday, October ro, 11 and 12 
Symposium on Vascular Diseases: 
Thrombo-Angiitis Obliterans (Buerger’s Disease). GEORGE E. Brown, M.D., Rochester, Minn. 
Ligation of Large Arteries. Mont Rocers Rem, M.D., Cincinnati 
Symposium on Diseases of the Thyroid: 
Hyperthyroidism and Associated Diseases. GEORGE W. CRILE, M.D., Cleveland 
The Treatment of Exophthalmos. Howarp C. NAFFzIGER, M.D., San Francisco 
Tumors of the Parathyroid Glands. Epwarp D. Cuurcnit1, M.D., Boston 


The Common Syndrome of Rupture, Dislocation and Elongation of the Biceps Brachii; an Analysis of 
Over Forty Cases. EpGar L. Gitcrreest, M.D., San Francisco 


Sympathectomy in Children. Davip Epwin RoBeErtson, M.D., Toronto 


Convocation—Friday, October 13 
Invocation 


Conferring of Fellowships 

Conierring of Honorary Fellowships 

Presidential Address. Witttam D. Haccarp, M.D., Nashville, Tenn. 

Fellowship Address. RopERtT MAYNARD Hutcuins, A.M., LL.D., President, University of Chicago 


SYMPOSIUM ON UROLOGICAL SURGERY 


BALLROOM, STEVENS HOTEL, FRIDAY, II A.M. 
Joun R. Cautx, M.D., St. Louis: Transurethral Surgery. 
FRANK Hinman, M.D., San Francisco: The Pathogenesis of Hydronephrosis. 


Josern F. McCartruy, M.D., New York: The Prostate Gland—Its Place in General Medicine; Newer 
Conception of Diagnosis and Therapy. 
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PRELIMINARY CLINICAL PROGRAM 


GENERAL SURGERY, GYNECOLOGY, OBSTETRICS, ORTHOPEDICS, UROLOGY, 
PROCTOLOGY, SURGICAL PATHOLOGY, ETC. 


PASSAVANT MEMORIAL HOSPITAL—NORTH- 
WESTERN UNIVERSITY MEDICAL SCHOOL 


Tuesday 

LEANDER W. R1BA—o. The use of the electro-urethrotome 
in urethral strictures. 

ARTHUR H. Curtis and GeorGE H. GARDNER—g. Gyne- 
cological operations. 

Joun A. WOLFER—g. Cholecystitis, carcinoma of colon. 

JacosB R. BucHBINDER—g. Thyroid surgery. 

Joun S. CouLTER—10. Physical therapy. 

Rupotpes W. Homes and staff—2. Symposium on cardiac 
diseases in their obstetric associations. CHAUNCEY C. 
Mauer: Etiology and pathology. James E. Fi1z- 
GERALD: Medical aspects and treatment. JAmEs H. 
BLOOMFIELD: Obstetrical aspects and treatment. 

Paut B. MacnusoN—2. Ununited fracture of the neck 
of the femur, bone graft in the spine. 

Joun A. WoLFeR—z2. Dry clinic: Alimentation of the 
critically ill patient by jejunal feedings. 

Loyat Davis, LEwts J. Pottock, HALE HAvEN and Davip 
A. CLEVELAND—2. Symposium on neurologic surgery. 


Wednesday 

Harry M. Ricuter—g. Thyroid surgery. 

Loyat Davis—g. Neurologic surgery. 

SuMNER L. Kocu and Micwaret L. MaAson—g. Nerve and 
tendon surgery of the hand. 

James T. CASE—10. Roentgenology. 

Puitip H. KrEuscHER—2. Hip joint surgery. 

ALLEN B. KANAVEL, SUMNER L. Kocu and M. L. Mason 
—2. Review of twenty years of surgery of the hand. 

RupotrpH W. HoimeEs and staff—2. Symposium on tox- 
zmias of late pregnancy, renal and hepatic. JAMEs P. 
Stmonps: Etiology and pathology. CHrester C. Dou- 
ERTY: Symptoms and laboratory investigation. DAvip 
S. Hrtxts: Medical (expectant) treatment. RupOLPH 
W. Homes: Obstetrical treatment. 

LEANDER W. R1iBA—2. Dry clinic: Prostatic resection. 

Emit D. W. HausEr—2. Orthopedic surgery. 


Thursday 


ARTHUR H. Curtis and Greorce H. GARDNER—g. Gyne- 
cological operations. 

Joun A. WOLFER—9. Cholecystitis; carcinoma of the breast. 

Jacos R. BucHBINDER—9. Abdominal surgery. 

JouN S. CouLTER—10. Physical therapy. 

Puitiep H. KREUSCHER—2. Shoulder and knee-joint de- 
rangement. 

Rupo.pu W. HoLmes and staffi—z2. Symposium on obstet- 
rical hemorrhages. RupoLtpH W. Hotmes: Ablatio 
placenta. Davin S. Hittts: Placenta previa. Mac- 
Nus P. URNEs: Postpartum hemorrhages. THEODORE 
W. BLUECHEL: Treatment of sequential anzemias. 

CHARLES A. ELLIOTT, WALTER H. NADLER, PAuL STARR, 
M. HERBERT BARKER, Howarp B. CARROLL and 
Howarp L. ALt—2. Symposium on hepatic disease. 


Friday 
Harry M. RicHTtEr—g. Gastric surgery. 
LoyaLt Davis—g. Neurologic surgery. 
SUMNER L. Koc and Micwaet L. Mason—o. Irradiation 
ulcers of the hand, Dupuytren’s contracture. 





James T. CasE—1o. Roentgenology. 

Paut B. MaGnusoN—2. Demonstration of principles for 
overcoming deformity in ununited fractures before 
operation; bone grafts for ununited fractures. 

Rupotpex W. HormeEs and stafi—2. Symposium on hyper- 
emesis gravidarum. CHESTER C. DoHERTY: Etiology 
and pathology. Macnus P. Urnes: Symptoms and 
clinical course. JAMES H. BLOOMFIELD: Treatment. 

Harry M. RICHTER, ANDREW C. Ivy, SAMUEL J. FOGELSON 
and A. J. ATKINSON—2. Symposium on gastric ulcer. 


MOUNT SINAI HOSPITAL 


Tuesday 
V. L. ScHRAGER and associates—o. 
biliary surgery. 
IsRAEL DAvIDSOHN—11. Pathological demonstration. 
M. I. KApLAN—11. X-ray diagnosis and therapy. 
Gustav KoLiscHER and HARRY ROLNICK—2. 
urinary surgery. 


Hernia, breast and 


Genito- 


Wednesday 
Harry M. RIcHTER and associates—g. Gastric and thy- 
roid surgery. 
IsRAEL DAvIDSOHN—1I1I. Pathological demonstration. 
M.I. KapLAN—11. X-ray diagnosis and therapy. 
ALFRED A. STRAUSS—2. Gastro-intestinal surgery. 
Ratpu B. BETTMAN and associates—2. Intrathoracic sur- 
gery, operations. 
Thursday 
AARON KAnrTER, A. F. LAsH and associates—g. Gynecolog- 
ical operations. 
IsRAEL DAvipSOHN—1I1I. Pathological demonstration. 
M. I. Kapran—11. X-ray diagnosis and therapy. 
CHARLES JAcoss and associates—2. Orthopedic operations. 


Friday 
Harry Rotnick—g. Genito-urinary surgery. 
TIsRAEL DAVIDSOHN—11. Pathological demonstration. 
M. I. KApLAN—11. X-ray diagnosis and therapy. 


Dry Clinics—Daily, 9 and 2 

IsRAEL DAvipsOHN. Value of biopsy in surgery. 

Henry Buxsaum. Toxemias of pregnancy. 

Gustav Ko tscHer. Electrosurgery in cancer therapy. 

AARON Kanter. Chorio-epithelioma following a vesicular 
mole; functional uterine hemorrhage. 

Harry Rotnick. Bladder tumors. 

A. F. Lasu. Treatment of birth injury; early diagnosis of 
uterine cancer. 

Davip A. WIL.ts. Relation of adrenals to thyrotoxicosis; 
morbidity in operation for acute appendicitis in rela- 
tion to the question of drainage; demonstration of a 
universal traction splint as used in a small hospital. 

Emr L. Arson. Fractures of the maxilla and mandible. 

M. RreEsE GuTTMAN. Recent advances in the treatment 
of malignant diseases about the head and neck; endo- 
scopic clinic. 

Staff. Symposium: Cancer of the lung. I. M. TRAcE, med- 
ical aspect; Jacop Lrrscuutz, bronchoscopic aspect; 
IsRAEL DAvIDSOHN, pathological aspect; M. I. Kap- 
LAN, X-ray aspect. 

Maurice Lewison. Medical appraisal of surgical risks. 





PRESBYTERIAN HOSPITAL 


Tuesday 

A. D. BEvAN—o. Surgery of the breast. 

V. C. Davip—o. Carcinoma of sigmoid. 

H. L. KretscHMER—9. Kidney surgery. 

R. H. Hersst—g. Transurethral electro resection of pros- 
tate gland. 

KELLOGG SPEED—9. Tumors of chest wall, demonstration 
of cases, lantern slides. 

A. H. Monrcomery—11. Abdominal surgery in children. 

A. VERBRUGGHEN—2. Neurosurgical operation. 


Wednesday 


A. D. BEvAN—g. Hernia and undescended testicle. 

. B. MoorEHEAD—9. Plastic surgery of mouth and face 

>. B. Davis—o. Tumors of the large intestine. 

. L. KRETSCHMER—g. Surgery of the bladder. 

. S$. HEANEY—o. Vaginal surgery. 

rR. GATEWoop—10. Carcinoma of the stomach, follow-up 

clinic. 

E. M. MiLter—1o0. Thyroid surgery. 

H. A. OBERHELMAN—10. Surgery in diabetic patients. 

E. R. McCartHy—1r. Strangulated hernia in infants. 

W. J. Porrs—1z2. Fracture problems. 

Thursday 

A. D. BEvAN—o. Surgery of gall bladder and bile tract. 

H. L. KretscHMeR—g. Transurethral resection of the 
prostate. 

F. B. MoorEHEAD—9. Cleft palate surgery; operative 
treatment of ankylosis of jaw. 

Dr. GATEwoop—9. Gastric resection for ulcer. 

R. H. Hersst—g. Diverticula of urinary bladder. 

R. H. Hersst and C. W. ApFELBACH—9. Unusual urinary 
anomalies. 

Staff—o. Dry clinic: E. D. ALLEN, endometriosis; C. P. 
BAUER, dystocia; AARON KANTER, recognition of early 
carcinoma of uterus. 

G. L. McWuortTER—I0. Fracture of the greater tuberosity 
of the humerus. 

A. VERBRUGGHEN—Io0. Spinal cord injuries. 


oO 
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Friday 

Stafi—o. Dry clinic: A. D. BEvAN. Present status of 
anesthesia. H.L. KREtscHMER. Genito-urinary surg- 
ery. R. C. Brown. Treatment of massive hemorrhage 
in gastric ulcer. V. C. Davin. Significance of polyps 
of large bowel. E. M. MILter. Method of intravenous 
injection over long period of time. R. H. HErsst. 
Fibrosis of bladder neck. F. H. Straus. Obstructive 
jaundice. G. L. McWuorter. Reconstruction of com- 
mon bile duct, cases. M. L. Lortrnc. Granuloma 
inguinale, cases. S. E. Lawton. Cholecystenteros- 
tomy, indications. 

E. J. BERKHEISER—2. Orthopedic clinic. 


WASHINGTON BOULEVARD HOSPITAL 


Tuesday 
Pau. C. Fox—o. Gynecological clinic. 


Wednesday 
A. R. Metz—o. General surgical clinic, presentation of 
unusual fractures. 
Thursday 
V. J. O’Conor—9. Hydronephrosis, etiology and treat- 
ment, case reports, X-rays and operative results; 
suprapubic prostatectomy and transurethral resection 
of prostate comparatively, indications and results. 





SURGERY, GYNECOLOGY AND OBSTETRICS 


ST. LUKE’S HOSPITAL 


Monday 
H. E. Mock, A. Rem Morrow and CHARLES SHANNON—2. 
General surgical operations. 
E. OLDBERG—z2. Neurological surgery. 


Tuesday 
H. O. Jones, WILLIAM P. CARLISLE, M. J. KiLeEy, E. A. 
EpWaArps and JOHN BREWER—9. Gynecological oper- 
ations; early human embryo, demonstration. 
Cart HepBLoM and WILLARD VAN HAzEL—o. 
surgery. 
H. E. Mock—z. Reconstructive surgery. 
L. L. McArtuur and S. W. McArTHUR—2. 
gery. 


Thoracic 


General sur- 


Wednesday 

L. E. Scumrpt—g. Urological clinic. 

E. W. Ryerson and F. A. CHANDLER—9. 
operations. 

S. C. PLuMMER—9. General surgery. 

H. E. Jones and T L. HANSEN—o. General surgery. 

E. W. Ryerson, R. O. Ritrer and H. O. Sorretp—2. 
Orthopedic operations. 

FRANK E. Davin, C. J. DEBERE and G. V. Pontius—2z. 
Rectal surgery. 


Orthopedic 


Thursday 

G. pETAKATS—9. Surgery in juvenile diabetes; ambulatory 
vein ligation of varicose veins. 

H. E. Mock—g. General surgery. 

Harry CuLver—o. Urological clinic. 

H. E. Mock, A. Reto Morrow and CHARLES SHANNON—2. 
Skull fractures. 

W. R. Cusprns—z. General surgery. 

H. B. Tuomas and F. W. Hark—z. Orthopedic clinic. 


Friday 
W. F. Lyon—o. Dislocations of the shoulder with fracture 
of the greater trochanter. 
H. Ports and F. W. MERRIFIELD—9. Oral surgery, oper- 
ative. 
E. W. Ryerson, F. A. CHANDLER and R. O. RITTER—2. 
Orthopedic clinic. 


SOUTH SHORE HOSPITAL 


Tuesday 
AXEL WERELIUS—g. Gastric surgery. 
GEorGE G. O’BrRIEN—11. General surgery. 
CLARENCE S. DUNER and AXEL WERELIUS—2. Symposium 
on gastric and duodenal ulcer. 


Wednesday 
Huca MacKecuniE—9. Surgery of the colon. 
Frank G. MurpHy—1r. Orthopedic clinic. 
H. WrttiAm ELcHAMMER, Guy S. VAN ALstyNE and PAUL 
R. CANNON—2. Symposium on intussusception 


' Thursday 
Louis D. Smira—g. Genito-urinary surgery. 
CLARA JAcoBSON—2. Lung collapse procedures. 
C. C. MAHER—3. Cardiac risk in surgery. 


Friday 
E. A. Lutton—o. Gynecological clinic. 
ANDREW DAHLBERG and WILLIAM HANRAHAN—II. Oper- 
ative obstetrics. 
H. R. CotveEr—2. Industrial surgery. 
WALTER FIscHER—3. Foot problems. 

















COOK COUNTY HOSPITAL 


Monday 
SuMNER L. Kocu—z2. General surgery. 
F. H. FALLS—2. Gynecology. 
E. J. BERKHEISER—2. Orthopedics. 
WILLIAM R. Cusprins—z2. General surgery. 
M. Davison—2. General surgery. 


Tuesday 
SuMNER L. Kocu—g. Diagnostic clinic. 
AARON KANTER—g. General surgery. 
GEORGE Davis—g. General surgery. 
A. H. MontcoMERy—g. General surgery. 
A. H. CONLEY—g. Orthopedics. 
CAREY CULBERTSON—9. Gynecology. 
J. O’DonocGHUE—g. General surgery. 
Harry CuLveEr—g. Urology. 
H. Jackson—g. General surgery. 
Marcus Hospart—g. Orthopedics. 
VERNON C. Davip—g. Diagnostic clinic. 
L. C. GATEwoop—g. General surgery. 
J. P. GREENHILL—2. Gynecology. 
Ratpu B. BETTMAN—2. Surgery in tuberculosis. 
E. WARSZEWSKI—2. General surgery. 


Wednesday 
CHANNING BARRETT—g. Gynecology. 
Harry CuLver—g. General surgery. 
V. L. ScorRaAGER—g. General surgery. 
GEORGE APFELBACH—g. General surgery. 
J. G. Frost—g. General surgery. 
R. C. SULLIVAN—g. General surgery. 
L. L. VESEEN—9. Urology. 
FRANK JIRKA—g. General surgery. 
R. VAUGHAN—g. General surgery. 
Puitre H. KREUSCHER—g. Orthopedics. 
CHARLES M. McKenna—g. Urology. 
H. Rotnick—2. Urology. 
Harry CuLvVER—2. Urology. 
GEORGE Davis—2. General surgery. 
J. R. BucuHBINDER—2. General surgery. 
Davin Hitt1s—z2. Obstetrical operations. 
SumMNER L. Kocn—z. General surgery. 


Thursday 


Puitip H. KREUSCHER—g. Orthopedics. 

CHANNING BARRETI—g. General surgery. 

GEORGE Davis—g. General surgery. 

R. W. McNEaty—g. General surgery. 

Marcus Hospart—g. Orthopedics. 

D. Horner—g. Gynecology. 

Kart A. MEYER—g. General surgery. 

E. W. FiscomMaN—g. Gynecology. 

A. H. MontGomEry—g. General surgery. 

Max THOREK—g. General surgery. 

A. H. CoNLEY—g. Orthopedics. 

D. H. LevintHat—g. Orthopedics. 

Joun Harcer—2. General surgery. 

F. H. Fatts—2. Gynecology. 

E. J. BERKHEISER—2. Orthopedics. 

RatpH BETTMAN—2. General thoracic surgery. 

Witu1aM R. Cussins—2. General surgery. 
Friday 

GEORGE APFELBACH—9. : General surgery. 

AARON KANTER—g. General surgery. 

R. C. SULLIVAN—g. General surgery. 

CAREY CULBERTSON—g. Gynecology. 

VERNON C. Davip—g. General surgery. 

Marcus Hosart—g. Orthopedics. 
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F. G. Dyas—g. General surgery. 

J. O’DonoGHUE—g. General surgery. 

H. JacKsoN—g. General surgery. 

L. C. GATEwoop—g. General surgery. 
JoHN HARGER—2. General surgery. 

J. R. BucHBInDER—2. General surgery. 
MARSHALL DavisoN—2. General surgery. 
E. WARZEWSKI—2. General surgery. 
SuMNER L. Koca—z. General surgery. 


MERCY HOSPITAL 


Tuesday 


E. M. BRowN—g. Malignancy of the colon. 

J. E. KEtty—g. Chronic intestinal fistula; extensive ven- 
tral hernia. 

GEORGE GRIFFIN—9. Pyloric obstruction. 

J. D. CLArmcE—g. Fractures and dislocations of the 
cervical spine. 

C. J. LARKIN—9. Rupture of the spleen simulating acute 
appendicitis. 

Wednesday 


M. F. McGuire—o. Biliary tract surgery. 

C. F. SAwyeER—g. Acute pancreatitis; perforating gastric 
and duodenal ulcers. 

C. L. Martin—g. Anal fistulectomies in cases with pul- 
monary tuberculosis. 

L. E. GarrisonN—g. Carcinoma of the colon; carcinoma of 
the breast. 

HERBERT E. LANDES—g. Surgical anatomy of vesical 
orifice and urethral obstructions; treatment of bladder 
tumors. 

Thursday 

L. D. MoorHEAD—g9. Toxic goiters; differential diagnosis 
of cases of dysthyroidism and hyperthyroidism with 
indication for operation and management. 

W. J. Pickett—g. Technical considerations in posterior 

gastro-enterostomy. 

E. PreERcE—g. Fracture cases. 

M. DreNNAN and F. C. VALDEz—g. Gastro-intestinal 

clinic. 


F. 
F. 


Friday 
Henry Scumitz and HERBERT E. Scumitz—g. Gyneco- 
logical clinic; surgery and radiation therapy. 
JoserH LarnE—g. Carcinoma of the genito-urinary tract. 
A. M. VAuGHN—g. Cystic hygroma in an infant. 


CHILDREN’S MEMORIAL HOSPITAL 


Monday 
FREMONT A. CHANDLER, CHARLES N. PEASE and FERpI- 
NAND SEIDLER—2. Orthopedic clinic. 
Tuesday 
FREMONT A. CHANDLER, FERDINAND SEIDLER and CHARLES 
N. PeasE—o. Orthopedic operations. 
FREDERICK B. MOOREHEAD—2. Oral surgery, operations 
and demonstration of cases. 
Wednesday 
ALBERT H. MontTGoMERY and staffi—g. General surgery, 
operations and demonstration of cases. 
Thursday 
HERMAN L. KRETSCHMER and staff—o. Urological surgery, 
operations and demonstration of cases. 
Friday 
ALBERT H. MONTGOMERY and staffi—o. General surgery, 
operations and demonstration of cases. 
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MICHAEL REESE HOSPITAL 
Tuesday 

ALFRED A. STRAUSS, SIEGFRIED F. STRAUSS, JAMES PATEDJL 
and Rogpert A. CrRaAwrorp. Stomach resections for 
gastric and duodenal ulcer; common duct duodenal 
anastomosis and gastro-enterostomy for chronic ob- 
structive jaundice. 

GerorcE L. DAVENPORT and RALPH BETTMAN. 
der surgery; surgery of the common duct. 

D. C. Strauss. Thyroid surgery. 

E. Frrenp. General surgery; surgery of the gall bladder. 

BERNARD Portis. Thyroid surgery; surgery of the rectum. 

Harry Ricuter. Thyroid surgery; gall-bladder surgery. 

Max CuTLer. Surgery of the breast. 

Gustav Ko.iscHer. Diathermy of bladder tumor; ne- 
phrectomy for tuberculosis. 

IrvinG Kort. Electrical resection of prostate; nephro- 
lithotomy. 

DANIEL H. LevintHat. Internal derangements of the knee 
joint; removal of semi-lunar cartilage; synovectomy 
for chronic arthritis; bone lengthening operation. 

Jutius E. Lackner. Abdominal hysterectomy; interposi- 
tion operation; rectovaginal fistula. 

Josepu L. Barr and Ratpu Rets. Complete perineal 
laceration, ovarian tumor and pelvic inflammation. 

Wednesday 

D. C. Strauss. Thyroid surgery; gall-bladder surgery. 

RALPH BeTTMAN. Surgery of the chest. 

GerorGE L. DAVENPORT. General surgery. 

ALFRED A. STRAUSS, SIEGFRIED F. Strauss and RoBert A. 
CRAWFORD. Sectional colectomy for ulcerative colitis 
and pyloroplasty for congenital pyloric stenosis. 

BERNARD Portis. General surgery and surgery of the colon. 

Morris L. PARKER. General surgery. 

James PaTepjL. General surgery. 

JosepH EIsenstarpt. Undescended testis; suprapubic 
prostatectomy. 

Harry RoLnick. Electric resection of prostate; pyelotomy 
for stones. 

Paitre Lewin and Sipney SIDEMAN. Orthopedic clinic, 
shoulder, elbow, hand, hip, pelvis. 

L. E. FRANKENTHAL, SR. and L. E. 
Gynecological operations. 

W. H. Rusovits. Obstetrical and gynecological clinic, 
demonstration of forceps, version and complete suture, 
episiotomy. 

IrvING STEIN and M. L. LEVENTHAL. Obstetrical clinic, 
low cervical caesarean under local anesthesia. 

Thursday 


Ratpu BeETTMAN. Surgery of the gall bladder and common 
duct. 

ALFRED A. STRAUSS, SIEGFRIED F. Strauss and ROBERT 
A. Crawrorp. Surgical diathermy for carcinoma of 
the rectum; resections for carcinoma of the stomach. 

D. C. Strauss. Surgery of the colon, small intestine and 
thyroid. 

GrorceE L. DAvENpPoRT. Surgery of the common duct. 

BERNARD Portis. General surgery. 

SIEGFRIED F. Strauss. General surgery. 

Harry RIcHTER. Surgery of the thyroid. 

E. Frrenp. Surgery of the gall bladder and common duct. 

ALFRED E. Jones. Nephrectomy for tuberculous kidney; 
suprapubic prostatectomy. 

IrvinG SHaprro. Diathermy of bladder tumor; nephrec- 
tomy for tumor of kidney. 

Dantev H. LevintHav. Surgery of the spine, fusion oper- 
ation for scoliosis and for tuberculosis. 

CHARLES M. Jacoss. Orthopedic clinic. 


Gall-blad- 


FRANKENTHAL, JR. 
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Jutius E. LAcKNER. Gynecological operations. 

JosepH L. BAER and Ravpu Rets. Prolapse; vaginal hys- 
terectomy; fibroids; occiput posterior. 

Friday 

ALFRED A. STRAUSS, SIEGFRIED F, STRAUSS, JAMES PATEDJL 
and Ropert A. CRAWFoRD. Subtotal gastrectomy for 
gastrojejunal ulcer; resection of colon for carcinoma. 

D.C. Strauss. Surgery of the thyroid and general surgery. 

GrorGE L. DAVENPORT and RALPH BETTMAN. Gall-blad- 
der surgery and surgery of the common duct. 

RatpH BetrMan. Thoracic surgery. 

BERNARD Portis. Surgery of the colon and rectum. 

Morris L. PARKER. General surgery. 

Max CuTLer. Surgery of the breast; use of radiotherapy in 
carcinoma. 

FREDERICK LIEBERTHAL. Suprapubic prostatectomy; ure- 
terotomy. 

J. S. Grove. Undescended testes. 

Pattie LEWIN and SIDNEY SIDEMAN. Orthopedic clinic, 
back, hip, knee, foot, shoulder; demonstration of ar- 
thritis cases. 

L. E. FRANKENTHAL, Sr. and L. E. FRANKENTHAL, JR. 
Gynecological clinic. 

W. H. Rusovits. Gynecological clinic. 

IRVING Stern and M. L. LEVENTHAL. Gynecological clinic. 


RAVENSWOOD HOSPITAL 
Tuesday 
G. W. GREEN—g. Gall-bladder surgery, mortality and 
morbidity. 
C. A. BUSWELL—9:30. Survey of cancer study organiza- 
tion in a private hospital. 
D. B. Ponp—1o0. Orthopedic surgery. 
E. W. MUELLER and J. J. MoorE—10:30. Carcinoma of 
testis. 
M. Fretp—11. Diagnosis and management of sterility. 
L. C. Frencu and D. L. JENKINSON—11:30. Gastric 
syphilis. 
Wednesday 
G. pE TARNowsky and J. J. MoorE—o. Carcinoma of 
colon, modified Kraske operation. 
J. IRELAND—9:30. Fractures of the elbow. 
R. F. WEISSBRENNER—I0. Emotions as etiological fac- 
tors in hyperthyroidism. 
C. H. Lockwoop—10:15. Headaches. 
H. P. SauNpERS—11. Blood transfusion. 
L. E. Day—11:15. Obstetrics. 
. OATES—11:30. Spinal anesthesia. 
Thursday 


C. C. RENTFRO—g. Obstetrical anesthesia. 

W. F. GrosvENOR—9:15. Czesarean section. 

A. C. HAMMETT—9:30. Mental disturbances of diabetics. 
A. V. BERGQuIsT—9:45. Indigestion. 

F. N. BussEy—1o. Granulosa cell carcinoma of ovary. 

R. E. DyErR—10:30. Surgical technique. 

Paramedian abdominal incision. 

von NAHOWSKI—11:15. Mortality in appendicitis. 
E. B. WILLIAMS—11:30. Perthes’ disease; fracture of spine. 


EVANGELICAL HOSPITAL 

G. ErmMAN Jounson. Clinical studies of extra-uterine 
pregnancy. 

Percy E. Hopkins. Clinical studies of pancreatitis. 

CHARLES Paprk. Treatment of lower limb fractures by 
fixed traction. 

PauL GEORGE PapsporF. Demonstration of models and 
photographs showing newer methods of the handling 
of fractures of the maxilla and mandible. 


— 
>| 

















ST. MARY OF NAZARETH HOSPITAL 


Monday 


A. S. SAMPOLINSKI—2. General surgical clinic. 

E. H. WarszEwskI and P. F. CzwaLinski—2z. Inguinal 
hernia clinic. 

Tuap LArKowskI—2. Demonstration of blood transfusion. 


Tuesday 

GEORGE MUELLER—9. General surgical clinic. 

S. R. Prerrowicz—g. Spinal puncture and anesthesia— 
indications, contra-indications, advantages, disadvan- 
tages, demonstrations. 

C. C. BuczyNski—z. Varicocele operations and demon- 
strations. 

M. J. BApzmrERowsKI and B. PreERzYNSKI—2. 
clinic, operations and demonstration of cases. 


Wednesday 
T. Z. XELowskI—g. Gynecology and abdominal surgery. 
W. A. KuFLeEwski—g. Emergency and general surgery. 
Tuomas PLANT—9g. General surgery. 
A. A. TotEDA—9g. General surgery. 
FRANK TENZAR—g. General surgery. 
Joun TENzAR—9. General surgery. 
CHESTER CHALLENGER—9. X-ray demonstration. 
MicHaAEL KutzA—2. General surgery. 
F. A. MAckowIlAK—2. General surgery. 
M. E. UzNAnski—2. Obstetrical clinic, low cesarean 
section. 
M. KrupInskI—2. Removal of pilanodal cyst. 


Goiter 


Thursday 
Leo CzajA—g. Orthopedic clinic; maggot treatment of 
osteomyelitis. 
E. MacponaLtp—g. Abdominal surgery. 
H. H. Hitt—9. Demonstration of pathological specimens. 
A. V. PartiprLLto—2. Aseptic resection of the bowel, 
demonstration of cases, moving picture exhibition. 
M. E. Uznansxi—2. Surgical anatomy of the perineum, 
lantern slide demonstration. 
Friday 
JosepH WELFELD—9. Urological clinic. 
GEORGE MUELLER—9. General surgery. 
CHESTER CHALLENGER—9. X-ray demonstration. 
H. H. Htrtt—o. Demonstration of pathological specimens. 
Rosert E. FLANNERY—2. Gall-bladder surgery. 
Leo P. KozakreEwicz—2. Cesarean section, indications, 
contra-indications, demonstrations. 


WESLEY MEMORIAL HOSPITAL 


Monday 
P. B. MAGNusON—2. Bone surgery. 


Tuesday 

R. W. McNEAty—g. Gall-bladder surgery; gastro-intes- 
tinal surgery. 

C. B. REEp—2. Obstetrical clinic, moving picture demon- 
stration of breech delivery, perineorrhaphy and for- 
ceps delivery; demonstration of external measure- 
ments of intra-uterine child. 


Wednesday 
Pattie H. KrEuscHER—9. Joint surgery. 
Guy VAN ALSTYNE—9. Osteitis tuberculosa multiplex 
cystica (Jiingling). 
Thursday 


G. H. GARDNER and M. T. Go_pstrnE—g. Gynecological 
clinic, vaginal plastic work. 
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WOMEN AND CHILDREN’S HOSPITAL 


Monday 
Frances Forp—2. X-ray therapy in malignancies. 
Tuesday 
BERTHA VAN HoosEN—g. General surgical operations. 
JosEPHINE McCo.tum and BErTHA VAN HoosEN—1o. 
Demonstrations of morphine and scopolamine anes- 
thesia in surgery. 
O. ZELEzNY—11. Demonstrations of electrocoagulation 
therapy. 
Wednesday 
PEARLE STETLER—9. General surgical operations. 
WALBURGA KAcIN and CLARA Ocus—z2. Obstetrical cases, 
management under scopolamine anesthesia. 
FRANCES Forp—2. X-ray demonstrations. 
PEARLE STETLER—2. Surgical diagnosis of appendicitis in 
children. 
Thursday 
ALICE CONKLIN—g. General surgery. 
Staff—g. Fracture cases. 
MARIE ORTMAYER—1I0. Urological clinic. 
AMELIA GirRYOTAS—11. Carcinoma of the pelvis. 
ELOISE PARSONS—2. Endocrine therapy in gynecology 
sterility operations. 
Friday 
Mary E. WILLIAMS—g. Gynecological operations. 
CONSTANCE O’Britis—11. General surgical operations. 
MARY SPIVACK and FLORENCE HARK—2. Obstetrics. 
CHARLES Forp—2. X-ray and diathermy therapy. 
AUGUSTANA HOSPITAL 
Tuesday 
N. M. Percy and O. E. NADEAU—o. Goiter and genera 
surgical clinic. 
Wednesday 
A. T, LUNDGREN and EArt GARsmpDE—g. General surgery. 
J. W. Nuzum—g. General surgical clinic. 
R. J. ODEN—g. General surgical clinic. 
Thursday 
N. M. Percy and O. E. NapEAu—og. Goiter and genera 
surgical clinic. 
Friday 
A. T. LUNDGREN and Eart GarstpE—g. General surgery 
J. W. Nuzum—o. General surgical clinic. 
R. J. OpDEN—g. General surgical clinic. 
GARFIELD PARK HOSPITAL 
Tuesday 
Joun R. HarGER and SAM PLICE—o. 
ach; treatment of peptic ulcer. 
L. F. MacDriarmip—g. General surgery. 


Wednesday 


Surgery of the stom- 


CLAUDE WELpy and Jonn H. Prrock—g. Abdominal 
surgery. 
Thursday 
J. M. BERGER and FRANK CHAUVET—g. General surgery. 
Friday 


CLARENCE SAELHOF—9. Dipliasic strains of bacteria from 


renal lesions; experimental production of lesions with 
spironenia (spirocheta Pallida). 

VincENT J. O’Conor—o. Tuberculosis of kidney with re- 
view of cases; hydronephrosis, plastic repair of nephro- 
pexy. 
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COLUMBUS HOSPITAL 


Tuesday 
DaniEL A. Orta, C. O. Linpstrom and M. L. HANNAN 
—g. General surgery. 
DaNrEL A. OrnTtH—g. Indications and contra-indications 
for spinal anesthesia. 
CHANNING BARRETT—9. Gynecological operations. 
Minas JOANNIDES—g. Collapse therapy in pulmonary 


tuberculosis. 

M. J. SEIFERT—10. Surgical treatment of ulcer of the 
stomach. 

Minas JOANNIDES—2. Surgery of the chest. 


Wednesday 
CHANNING BARRETT—9. Gynecological clinic. 
G. N. BEECHER and M. B. Burns—o. Emergency surgery 
in industrial injuries. 


Thursday 
Minas JOANNIDES—g. Surgical treatment of abscess of 
lung. 
F. MuELLER and F. MUELLER, Jk.—9. Transplantation of 
bone. 
Wittram Geut and T. L. CaENOWETH—9. Urological 
clinic. 


G. N. BEECHER and M. B. BurNs—g. Emergency surgery 
in industrial injuries. 
Friday 
Danret A. Ortu, C. O. Linpstrom and M. L. HANNAN 
—g. General surgery. 
M. J. SEIFERT—9. General surgery. 


HOSPITAL OF ST. ANTHONY DE PADUA 


Monday 
Tuomas Dwyer—2. Demonstrations in surgical pathology. 


Tuesday 
LAWRENCE RyYAN—g. General surgery. 
J. J. SpRarKA—g. General surgery. 
O. J. Jrrsa—g. Urology. 
L. S. Ticuy—2. X-ray demonstration. 


Wednesday 
R. C. CupLER—g. General surgery. 
JosepH ZABOKRTSKY—9. General surgery. 
F. W. SLope—z. Fracture clinic. 
M. A. WetsskoprF—z2. Obstetrics. 
Thursday 
FRANK J. JiRKA—g. Abdominal operations. 
F. B. OLENTINE and R. C. Drury—s. Thyroid surgery and 
general surgical clinic. 
O. J. Jrrsa—g. Urology. 
L. S. Ticuy—2. X-ray demonstration. 
Friday 
S. E. Donton—g. General surgery. 
A. A. Bona—o. General surgery. 
M. A. WetssKopF—g. Obstetrics. 


HENROTIN HOSPITAL 


Tuesday 
CHANNING BARRETT—9. Gynecological operations. 
F. LEE StONE—g. Some problems in tubal patency. 


Wednesday 
Joun A. GranaAM—rr. Open reduction of fractures, 
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JACKSON PARK HOSPITAL 
Monday 


F. L. BarBouR—2. Dry clinic: Symposium on treatment 
of pulmonary tuberculosis, surgical and medical. 


Tuesday 
T. H. KELLEyY—o. General surgical clinic. 
ARRIE BAMBERGER—10. General surgical clinic. 
C. C. CLlark—11. General surgical clinic. 
S. B. MacLrEop—z. Fracture clinic. 


Wednesday 


ARRIE BAMBERGER—g. General surgical clinic. 

H. Hoyt Cox—1o. General surgical clinic. 

S. W. MArcHMont-RoBINSON—2. Dry clinic: Hand in- 
fections as related to industrial surgery. 

H. F. Sprerttinc—3. Mortality of appendicitis. 


Thursday 


ARRIE BAMBERGER—9. General surgical clinic. 

T. H. KELLEy—10. General surgical clinic. 

G. MARcHMONT-RoBINSON—11. Injection treatment of 
hemorrhoids. 

KE, ALLEN PARSONS—12. Postoperative treatment of rup- 
tured appendix with peritonitis. 

R. T. FARLEY—1. Chorio-epithelioma; pseudo Addison’s 
disease; volvulus. 

J. J. MoorE—z. Gross surgical pathology. 

Friday 

A. F. HENnrinc—g. General surgical clinic. 

GEORGE M. Lucas—r1o. Gynecological surgery. 

C. C, CLarK—11. General surgical clinic. 





ILLINOIS CENTRAL HOSPITAL 
Tuesday 


Hucu M. MacKecuniE—g. General surgery. 
Pattie H. KREUSCHER—g. Orthopedics. 


Wednesday 


CHARLES PFEIFFER—g. General surgery. 
BEVERIDGE MoorE—g. Orthopedics. 


Thursday 


S. CLEMENT HoGAn—g. General surgery. 
Victor LESPINASSE—9. Genito-urinary surgery. 
Friday 
Wiii1aM T. HarsHA—g. General surgery. 
James Gitt—g. Neurologic surgery. 
Joun J. Grtt—o. Obstetrics. 
CHESTER Guy and A. H. BAUGHER—g. Pathological con- 
ference. 


ALBERT MERRITT BILLINGS HOSPITAL 


Staff—o, daily. General surgical operations and clinical 
demonstrations. 

Wiiram ApAms. Demonstrations in thoracic surgery. 

Epmunp AnprEws. Gall-bladder surgery. 

ALEXANDER BRUNSCHWIG. Management of malignant tu- 
mors and experimental bone tumors. 
E. L. Compere, C. H. HatcHer and Dr. Keyes. Opera- 
tions and demonstrations in orthopedic surgery. 
Lester R. DracstEpt. Surgery of the stomach and colon. 
C. B. Huccrns and H. E. Haymonp. Operations and 
demonstrations in genito-urinary surgery. 

Hitcer P. JENKINS. Abdominal surgery. 

D. B. PHEMISTER. Bone surgery, operations and demonstra- 
tions. 




















PRELIMINARY PROGRAM FOR THE 


MUNICIPAL TUBERCULOSIS SANITARIUM 


Tuesday 
CLEMENT L. MArTIN—o. Perianal tuberculosis, 
Minas JOANNIDES—g. Thoracoplasty; phrenic neurec- 
tomy. 
Henry C. SwEANY—11. Pathological conference, demon- 
stration of pathological specimens. 


Wednesday 


Dorrin F. RupNicK—g. Nephrectomy for tuberculosis of 
kidney; operative surgery for tuberculosis of the genito- 
urinary tract. 

FRANK FREMMEL and FRANK SMEJKAL—IO. 
pneumothorax. 

FREDERICK TICE, ALLAN J. Hruby and K. J. HENRICHSEN 
—2. Diagnostic clinic. 


Thursday 


Jerome HEAp and RicHarp DAvipson—g. Thoracoplasty; 
pneumolysis; phrenic neurectomy. 
K. J. HENRICHSEN—9. Artificial pneumothorax. 


Artificial 


Friday 
Jerome Heap and K. J. HENRICHSEN—g. Surgical con- 
ference. 
OUTPATIENT PNEUMOTHORAX CLINIC 
2049 Washington Boulevard 
MINAS JOANNIDES, E. L. QuINN, Emit BuntA and CLARA 
Jacosson—o and 2, daily. Artificial pneumothorax 
on ambulatory patients. 


ST. BERNARD’S HOSPITAL 


Monday 
W. G. Epsters—2, General surgery. 


Tuesday 
W. J. MULHOLLAND—g. General surgery. 
H. Hormann—g. General surgery. 
G. M. CusHrnc—2. General surgery. 
L. B. DonkLtE—2. Genito-urinary surgery. 


W ednesday 


B. C. Cusuway and R. J. Marer—g. Roentgenological 
demonstration of anomalies of spine. 

J. B. HAEBERLIN—g. General surgery. 

W. S. Hector—o. General surgery. 

J. A. PARKER—z2. General surgery. 

S. L. GoveRNALE and S. S. MARKIEWICcz—2. 
intestinal operations. 


Gastro- 


Thursday 
J. T. MEvER—g. Thyroid surgery. 
F. M. PuirEr—o. Genito-urinary surgery. 
W. P. GuNN—g. Gynecological operations. 
D. A. VLo—EpDMAN—2. Gynecological operations. 
C. C. Guy—2. Demonstration of unusual specimens. 


Friday 
A. E. McCrapie—g. General surgery. 


E. A. Rac and F. J. StuckKEr—9. Operative obstetrical 
problems. 


U. S. MARINE HOSPITAL 


Wednesday 
O. E. NaADEAU—9. General surgical clinic. 


Friday 
O, E. NADEAU—9. General surgical clinic. 
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EVANSTON HOSPITAL 


Monday 
James T. CasE—2. X-ray diagnosis and therapy. 


Tuesday 


WILt1AM R. ParkEes—g. Thyroid clinic. 

Marcus H. Hospart—g. General surgical clinic. 

Dwicnut F. CLarK—2. Recent advances in the treatment 
of common fractures. 


Marcus H. Hosart—z. Fracture clinic. 


Wednesday 


Witt1am C. DANFoRTH—9. Gynecological operations. 

CHARLES E. GALLOWAY—9. Gynecological operations. 

Jerome R. HEAD—g. Thoracic surgery. 

FREDERICK CHRISTOPHER—2. Demonstration of surgica 
cases. 

Rosert C. LONERGAN—2. Demonstration of orthopedic 


cases. 
Thursday 
Witt1am C. DANFoRTH—9g. Gynecological operations 
Joun L. PortER—g. Orthopedic operations. 
Wit11am C. DANForRTH—2. Obstetrical clinic. 
CuarLes E. GALLowAy—2z. Schiller test for the early 
diagnosis of carcinoma of the cervix. 
Friday 
FREDERICK CHRISTOPHER—g. General surgical clinic. 
Francis D. GuNN—g. Demonstration of surgical pathol- 


ogy. 
CHARLES E. PopE—g. Proctological clinic. 
J. EvERETT SANNER—2. Urological clinic. 


JOHN B. MURPHY HOSPITAL 


Monday 
JosepH KEREKES and R. J. MurpHy—z. Rectal treatment 
or appendiceal and other pelvic abscesses. 
Tuesday 
H. E. Davis—to. Studies of epiphyseal growth disturb- 


ances. 
Wednesday 
M. J. PuRcELL—10. Emergency surgery. 
O. H. Scoutz—1o0. Observations on treatment of pneu- 


monia. 
Thursday 


F. O. BowE—». Treatment of puerperal infections. 
H. R. Kenny and S. J. MARK—10. General surgery. 
Friday 


A. C. GARvy—t1o. Diagnosis and treatment of skull 


fractures. 
H. R. Kenny and S. J. MARK—10. Pre-operative treat- 
ment in abdominal cases. 


EVANGELICAL DEACONESS HOSPITAL 


Tuesday 
Epwarp Hracock—g. General surgery. 


Wednesday 
Paut Morr—o. General surgery. 
Thursday 
A. J. SCHOENBERG—9. Pelvic surgery. 
Friday 
JoHN PEARL—g. Abdominal surgery; spinal anesthesia. 


CHICAGO MEMORIAL HOSPITAL 


Monday 
Jutra C. StRAwN and Paut M. CLiver—g. Gynecological 
clinic. 
Tuesday 
ARTHUR H. Contey and Frep M. MILLER—9. Orthopedic 
and industrial injury clinic. 
James E. FitzGERALD—2. Obstetrical clinic. 
Joun P. O’Net, J. WILLIAM PARKER and Dorrin F 
RupNicK—2. Urological clinic. 
Wednesday 
CHARLES E. KAHLKE, LAWRENCE L. ISEMAN, ROBERT A. 
MELENpy and M. L. WErINSTEIN—o. General surg- 
ical clinic. 
FRANK WriGHt—g. Colloidal state of the blood in post- 
_ Operative pneumonia. 
GrorGE M. LANDAU—2. Phrenico exeresis and treatment 
of unilateral tuberculosis. 
Thursday 
C. R. G. Forrester—g. Fracture clinic. 
CasPER M. Epstern—o. Oral and .plastic surgery. 
CHARLES J. DRUECK, Sr.—2. Proctology. 
Harry L. MeveErs—2. Gynecological clinic. 
WitiraM L. Brown—2. Radium clinic. 


Friday 


Peter S. CLARK, BENNETT R. PARKER and LEo M. Zim- 
MERMAN—9g. General surgical clinic. 


LUTHERAN DEACONESS HOSPITAL 


Tuesday 
GeorGE H. ScHROEDER, JOHN Koucky, H. C. WALLACE 
and G. H. MAMMEN—o. General surgical clinic. 
Wednesday 
GrorGE H. SCHROEDER, JoHN Koucky, H. C. WALLACE, 
G. H. Mammen, R. G. Wirty and G. O. SoLtem—o. 
Clinical demonstrations. 
Thursday 
GeEorRGE H. SCHROEDER, JOHN Koucky, H. C. WALLACE 
and G. H. MAMMEN—o. General surgical clinic. 
Friday 
GeorGE H. SCHROEDER, JoHN Koucky, H. C. WALLACE, 


G. H. Mammen, R. G. WILty and G. O. SoLEmM—o. 
Clinical demonstrations. 


ILLINOIS MASONIC HOSPITAL 
Tuesday 
E. WHITE—9. Prostatic surgery. 
OQ. C. Rirco—o. Surgery of the kidney. 
CLARENCE SAELHOF—9. Tumors of the testicle. 
Wednesday 
GILBERT FITzPATRICK—9. Obstetrical problems. 
CHARLES PARKES and J. R. Harry—o. Gall-bladder 


problems. 

Carv F. STEINHOFF—9. Medical consideration of thyroid 
disease. 

Hucn MacKecunrE—o. Surgery of the thyroid. 


Thursday 
C. K. Trwmons—. Surgical considerations of peptic ulcer. 
J. F. Davis—o. Surgery of the colon. 
WALTER FiscHER—g. Orthopedic problems of the feet: 
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OAK PARK HOSPITAL 


Tuesday 
Joun W. TorE—o. General surgery. 
GoRDON SwANSON—9. Orthopedic clinic. 
ARTHUR CONLEY—9. Management of fractures of the 
femur. 
W ednesday 
RateH SuLLIVAN—g. General surgical clinic, treatment 
of peptic ulcer. 
CHARLES Fox—g. Gynecological operations. 
Cart UTHorF—g. Operative cystoscopy. 


Thursday 
Louis RIveEr—g. General surgery. 
ADOLPH KraFt—g. General surgery. 
Cart UrHorr—g. Genito-urinary operations. 


Friday 
Joun W. TorpE—o. General surgery. 
MEREDITH MurrAy—g. Gynecological operations 


LITTLE COMPANY OF MARY HOSPITAL 


Monday 
W. D. StapLE—2. Management of eclamptic patients. 


Tuesday 


L. L. CHARPIER—9. Management of fractures about the 
elbow. 
J. E. LarsE—1o. Treatment of carcinoma of the bladder. 


Wednesday 
E. D. HuntINGTON—g. Gastro-intestinal surgery, compli- 
cations. 
Thursday 
L. L. CHARPIER—9. Management of compound fractures. 
W. A. MALonE—1o. Radium treatment of carcinoma of 
the cervix. 
Friday 
A. W. Woops—g. Gynecological repair operations. 
E. D. Huntincton—1o. Intestinal obstruction. 


AMERICAN HOSPITAL 


Tuesday 

R. B. Matcotm—o. Surgical clinic, tumors of the neck. 

Max THOoREK and Puitie THorREK—g. Surgical clinic, 
carcinoma of the rectum. 

W. B. GERHARD—9. General surgical clinic. 

FRANK E. Stmpson—2. Radium treatment of carcinoma 
of the mouth and tongue. 

SoLOMON GREENSPAHN and FREDERICK BOWE—2. 
agement of placenta previa. 


Wednesday 


Max TuHoREK and Pattie THOREK—o. 
biliary tract. 

Horace E. Turner and S. GREENSPAHN—9. 
surgical clinic. 

L. W. BREMERMAN, Davis H. PARDOLL and LEON BEILIN 
—g. Urological clinic. 

FRANK E. Srmpson—z2. Radiological clinic, carcinoma of 
the breast and female genitalia. 


Man- 


Surgery of the 


Casualty 


Thursday 
BENJAMIN GOLDBERG and JoHN F. Pick—g. Indications 
and technique for surgery of the chest. 
FRANK E. Stmpson—2. Radiological clinic, indications and 
contra-indications to radium treatment. 








PRELIMINARY PROGRAM FOR THE 


RESEARCH AND EDUCATIONAL HOSPITAL 


Monday 
H. B. THomas—1. Orthopedic surgery. 


Tuesday 
Cart A. HEDBLOM and WILLARD VAN HazEL—g. Thoracic 
and general surgery. 
L. S. Scouttz—g. Oral surgery. 
Wednesday 
1c OLDBERG—9. Neurological surgery. 
Matcotm—g. Neurological surgery. 
THomAs—1. Orthopedic surgery. 
FaLtts—z2. Obstetrical and gynecological clinic. 
Thursday 
CHARLES B. Purstow—g. General surgery. 
C. M. McKennA—1o. Urological clinic; cystoscopies. 
WILLARD VAN HazEL—2. Thoracic surgery. 
Friday 
Cart A. HEpBLoM and WILLARD VAN HazEL—o. Thoracic 
and general surgery. } 
F. H. Fatts—z. Obstetrical and gynecological clinic. 


ER 
R. B. 
H. B. 
F. H. 


GRANT HOSPITAL 


Tuesday 
ANDRE L. STAPLER—g. General surgery. 
F. H. Fatts—o. Gynecology. 
E. FiscoMANN—9. Vaginal hysterectomy. 
A. G. FrREy—g. General surgery. 
GEORGE ABELIO—g. General surgery. 
E. Hess—t1o. Urology. 
Wednesday 
E. SEIDLER—9. Midtarsal resection. 
A. G. ZIMMERMAN—g. General surgery. 
Thursday 
B. H. OrnpoFF—9g. Electrosurgery. 
W. A. Stunr—g. General surgery. 
ANDRE L. STAPLER—2. General surgery. 
Friday 
SyLtvan Coomps—g. General surgery. 
E. W. FIscHMANN—9. Pus tubes. 
A. G. ZIMMERMAN—9. General surgery. 


POST-GRADUATE HOSPITAL 


Monday 
B. C. Cushway——2. X-ray diagnosis. 
Tuesday 
H. SoLowAy—to. Urological clinic. 
Emit Rres—1o. Gynecological operations. 
D. ScHLAPIK—2. Intraurethral prostatectomy, moving 
picture demonstration. 
Wednesday 
J. C. BoopEt—1o. Rectal operations. 
Lro ZIMMERMAN—2. Phlebitis. 
Thursday 
H. L. MEvers—r1o. Gynecological operations. 
R. A. LIFVENDAHL—11. Gynecological clinic with colpo- 
scopic demonstration. 
Friday 
Emit Rres—1o. Gynecological operations. 
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CHICAGO LYING-IN HOSPITAL 


Staff: Frep L. Apair, J. B. DELEE, Witi1Am J. Dreck- 
MANN, M. Epwarp Davis, FRANK E. WHITACRE, 
MANUEL SPIEGEL and H. C. HESSELTINE. 


Monday 
Staff—2. Obstetrical operations, motion picture demon- 
stration. 
Tuesday 


Staff—o. Obstetrical and gynecological operations. 
Wednesday 
Staff—g. Obstetrical and gynecological operations. 
Staff—2. Obstetrical clinic, motion picture demonstration. 
Thursday 
Staff—o. Obstetrical and gynecological operations. 
Staff—z. Obstetrical and gynecological dry clinic, motion 
picture demonstration. 
Friday 
Staff—g. Obstetrical and gynecological operations. 
Staff—z2. Obstetrical and gynecological dry clinic, motion 
picture demonstration. 
ST. JOSEPH HOSPITAL 
Monday 
HucH McKEennAa—2. Review of traumatic surgery with 
special reference to fractures. 
Tuesday 
FRANKLIN B. McCarty—g. Surgical anatomy, pathology 
and surgical treatment of diseases of the gall bladder. 
RALPH A. KORDENAT—2. Breast tumors. 
Wednesday 
Hucu McKenna—g. Abdominal surgery, surgery of the 
large intestine. 
WALTER W. Vorct—g_ Puerperal sepsis. 
Tuomas J. O’DoNOoGHUE—2. Obstetrical and gynecolog- 
ical operations. 
Thursday 
Witi1aM H. G. Locan—g. Cleft palate and cleft lip oper- 
ations. 
Ratpu C. KorpENAT—2. Gall-bladder surgery. 
Friday 
L. WADE MartTIN—9. Obstetrical clinic. 


WEST SUBURBAN HOSPITAL 
Monday 
Harry J. Dootey—2. Urological clinic. 
Tuesday 
Wi11aM J. Porrs—o. The healing of fractures. 
Oscar B. FUNKHOUSER—9. Gall-bladder surgery. 
Tuomas I. MotrErR—g. General surgery. 
James H. SKILES—9. Gynecological clinic. 
Wednesday 
JoserH L. NorTELL—9. General surgery. 
FREDERICK H. FALLS—g. Gynecological clinic. 
Thursday 
CHARLES E. HumistoN—g. General surgery. 
Warp E. PotrEr—g. Thyroid clinic. 
Louis FAULKNER—9. Interesting obstetrical conditions. 
Pau C. Fox—g. Gynecological clinic. 
EUGENE C. PrETTE—9. Pathological demonstration. 
Homer Humiston—z2. Urological clinic. 
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HOLY CROSS HOSPITAL 


Tuesdcy 
J. Francis Ruzic—g. Gynecoloyical operations; cholecys- 
tectomy, high spinal anesthesia. 
E. R. CROwDER—9. Some practica! considerations regard- 
ing the Graham test. 
Joun F. DyBALskI—1o0. Hysterectomy, spinal anesthesia. 
VINCENT TorRCZYNSKI—11. Appendectomy. 


Wednesday 
DonaLp Monaco—g. Thyroidectomy; ecture on avertin 
anesthesia. 
A. R. McCrapiE—10. Hernia operation. 
Paut LAWLER—11. Low cervical cesarean section. 


Thursday 
STEPHEN BrEzis—g. Gynecological operations. 
MICHAEL STRIKOL—10. Cholecystectomy. 
F. F. FramipER—11. Panhysterectomy. 


Friday 
M. J. BADzMIEROWSKI—9. Thyroidectomy; hysterectomy. 
RicHARD RocHE—10. Herniorrhaphy. 
J. Francis Ruzic—11. Pre- and postoperative therapy. 


ST. ANNE’S HOSPITAL 


Tuesday 
T. E. MEany—r1o. Orthopedic clinic. 
J. L. Knapp—ir. General surgery. 
J. B. Harney—2. X-ray demonstration 


W ednesday 
G. F. THompson—g. Stomach and intestinal surgery. 
J. W. McConnELL—10. Gynecology. 
J. J. Gearrmy—it. General surgery. 


Thursday 
H. J. Dootey—g. Urological clinic. 
E, P. VaucHAN—g. Gall-bladder surgery. 
E. P. GRAMER—10. Treatment of head injuries. 
J. L. Fremmnc—11. Pathological obstetrics. 


Friday 
B. W. Mack—o. General surgery. 
Staff—1o. Clinical meeting. 
D. F. Haves—11. General surgery. 
L. R. Hi1tt—2. Pathological demonstration. 
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SHRINERS’ HOSPITAL 


Tuesday 
BEVERIDGE Moore and HARoLp SoFIELD—g. Orthopedic 
operations. 
Wednesday 


BEVERIDGE Moore—z2. Demonstration of plaster tech- 
nique; club foot clinic. 


Thursday 
BEVERIDGE Moore and Harotp SoriELD—9. Orthopedic 
operations. 
Friday 
—— Moore and Harotp SorreLp—2. Out-patient 
clinic. 


SOUTH CHICAGO COMMUNITY HOSPITAL 


Tuesday 
M. E. Finsky—2. Avertin anesthesia, analysis of 200 
cases. 
Louts D. SmirH—2:30. Tuberculosis of the kidney, presen- 
tation of case. 
Friday 
JosEerH J. LEsow1tz—2. Fractures and dislocations of the 
elbow, presentation of cases treated by open operation. 
FRANK G. MurpHyY—z2:30. Fractures of the upper end of 
the humerus, presentation of cases. 
GEORGE G. O’BRIEN—3. Postoperative evisceration, pres- 
entation of case. 


FRANCES E. WILLARD HOSPITAL 


Tuesday 
ALLEN E. STEwART—9. General surgical clinic. 
FREDERICK MUELLER—3. Surgery of bones and joints. 
Wednesday 


Otis M. WALTER—9. General surgical clinic. 
VAUGHN L. SHEETS—10. Diabetic clinic. 


Thursday 
JosepH F. Jaros—g. Thyroid clinic. 
Friday 
Victor L, ScHRAGER—g. General surgical clinic. 
ALEXIAN BROTHERS HOSPITAL 
Tuesday 


Matcoirm L. Harris, AuGustT ZIMMERMAN, ROBERT 
FLANNERY and GEORGE L. APFELBACH—o. General 


surgery. 
A. Wocutnski and Epwarp WuHITE—9. General surgery. 

















PRELIMINARY PROGRAM FOR THE CLINICAL CONGRESS IN CHICAGO 287 


SURGERY OF THE EYE, EAR, NOSE AND THROAT 


COOK COUNTY HOSPITAL 


Monday 
EARLE B. FOWLER—2. Ophthalmoscopy. 
S. PEARLMAN and N. LEsHIN—2. (Esophagoscopy and 
bronchoscopy; surgery of the neck. 


Tuesday 
Tuomas D. ALLEN—2. External diseases of the eye. 
I. MusKAT—2. Clinical and surgical otolaryngology; plas- 
tic surgery of face and nose. 


Wednesday 
L. T. Curry—g. Otolaryngology, clinical and surgical 
cases. 
Wiit1aM F. MoncreirF—g. Ophthalmic neurology and 
ophthalmoscopy. 
Thursday 
SANFORD R. Girrorp—g. Ophthalmic surgery. 
CHARLES F. YERGER—11. External diseases of the eye. 
S. PEARLMAN and N. LesHIN—2. (Esophagoscopy and 
bronchoscopy; surgery of the neck. 


Friday 
T. C. Gattoway and M. T. LAmMpert—t1o. Malignancy 
about the head, diathermy. 
Tuomas D. ALLEN—2. Ophthalmic surgery. 
I. Muskat—2z. Clinical and surgical otolaryngology; plas- 
tic surgery of face and nose. 


ST. LUKE’S HOSPITAL 


Monday 
EARL VERNON—1. Ophthalmological clinic. 
Tuesday 
E. Frypiay and Ricwarp GAMBLE—1. Ophthalmological 


clinic. 

J. T. CampBeELt, Jonn A. CavAnaucn, Horace R. Lyons, 
E. P. Norcross and WALTER H. THEOBALD—2. 
Otolaryngological clinic. 


Wednesday 
ALtvA SOWERS—1. Ophthalmological clinic. 
J. T. CAMPBELL, Joun A. CAVANAUGH, Horace R. Lyons, 
E. P. Norcross and WaLtter H. THEOBALD—2. 
Otolaryngological clinic. 


Thursday 
FRANK BRAWLEY and JaMes W. CLARK—1. 
mological clinic. 
J. T. CAMPBELL, JOHN A. CAVANAUGH. Horace R. Lyons, 
E. P. Norcross and WALTER H. THEOBALD—2. 
Otolaryngological clinic. 


Ophthal- 


Friday 
E. Frnpiay and RicHarp GAMBLE—1. Ophthalmological 
clinic. 
ILLINOIS CENTRAL HOSPITAL 
Tuesday 
H1raM Smita—g. Eye clinic. 
Wednesday 


James H. McLavucuirn—g. Nose and throat surgery. 


CHICAGO EYE, EAR, NOSE AND THROAT 
HOSPITAL 
Tuesday 

H. B. FuLLER—g. Mastoid surgery. 
WiitiiAM A. HorrMaNn and WILLIAM LINGARD—o. 

nose and throat clinic. 
WitiiaM A. FIisHER—g. Cataract operations. 
WitiiamM A. HorrMan—g. Eye clinic. 
L. Savitt—1o. Removal of tonsils by diathermy. 
Oscar B. NuGENT—11. Eye clinic. 
O. M. STEFFENSON—1I1. Ear, nose and throat clinic. 
T. S. KAMMERLING—2. Eye, ear, nose and throat clinic. 


Ear , 


Wednesday 

O. M. STEFFENSON—g. Tonsil dissection. 
WILtiAM A. HorrMan and WILLIAM LINGARD—9. 

surgery and ear, nose and throat clinic. 
Oscar B. NuGENT—g. Cataract operations. 
WILLIAM A. HOFFMAN—g. Eye clinic. 
Oscar B. NuGENT—11. Eye clinic. 
O. M. STEFFENSON—11. Ear, nose and throat clinic. 
L. Savitt—11. Ear, nose and throat clinic. 
H. B. FuLtEr—2. Eye, ear, nose and throat clinic. 


Thursday 


Wit1iAM A. FIisHER—g. Eye operations. 

WILuI1AM A. HorrmMAN—o. Eye clinic. 

T. S. KAMMERLING—g. Surgery of the nasal accessory 
sinuses. 

Witiram A. HorrMan and WILitAmM LINGARD—o. 
nose and throat clinic. 

L. SAvitt—ro. Physical measures in otolaryngology. 

O. M. STEFFENSON—11. Ear, nose and throat clinic. 

L. Savitt—1r. Ear, nose and throat clinic. 

Oscar B. NuGENT—11. Eye clinic. 

T. S. KAMMERLING—2. Eye, ear, nose and throat clinic. 


Nasal 


Ear, 


Friday 

O. M. STEFFENSON—g. Tonsil dissection. 

WittrAM A. HOFFMAN and WILLIAM LINGARD—o. 
nose and throat clinic. 

Oscar B. NuGENT—g. Fundus photography and pathol- 
ogy. 

Wiri1amM A. HorrMAN—o. Eye clinic. 

H. B. FutteEr—t1o. Functional testing. 

O. M. STEFFENSON—11. Ear, nose and throat clinic. 

Oscar B. NuGENT—11. Eye clinic. 

H. B. FutteEr—z. Eye, ear, nose and throat clinic. 


Ear, 


MERCY HOSPITAL 


Tuesday 
GEORGE T. JORDAN—9g. Nasal ganglion. 
L. G. HorrMAN—g. Cataract extractions. 
C. H. CaristopH—g. Bronchoscopy. 
W ednesday 
GEORGE MusGRAVE and ALFRED PAISLEY—9. Frontal 
sinus operation, local anesthesia; modified radical 
mastoid operation with complete removal of flap; 
presentation of cases. 


Thursday 
Utysses J. Grim—g. Radical antrum and mastoid. 
DENO O’Connor and Ray Kerwin—o. Ocular tumors. 
Cart ScHauB—g. Focal infection in iritis. 
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RESEARCH AND EDUCATIONAL HOSPITAL 


Otolaryngological Staff: F. L. LepErer, W. H. THEOBALD, 
J. J. THEOBALD, G. S. Livincston, E. A. BREDLAU, 
N. Fox, S. L. SHaprro, I. G. SpresMan, P. A. HALPER, 
A. C. KAne, A. Coomss, J. HARNED, O. VAN ALYEA, 
M. Gutrman, S. Morwitz, M. Ostrom, B. LAm- 
BRAKIS, E. HArTLETT, H. KLawans, L. FISHMAN, 
H. Wapsworth, J. BELLOws and N. FABRICANT. 

Ophthalmological Staff: HALLARD BrEarp, M. L. Fork, 
H. J. Smita, S. Wotr, S. KAurMan, CARL APPLE 
and J. W. CLARK. 


Monday 
Staff—2. Otolaryngological out-patient clinic. 
Tuesday 
Staffi—9. Ophthalmological clinic, operations and dem- 


onstrations. 
Staff—r1o. Otolaryngological out-patient clinic. 


Staffi—z. Otolaryngological clinic, operations and demon- 
strations. 
Wednesday 
Stafi—g9. Eye clinic. 


Staff—r1o. Otolaryngological out-patient clinic. 


Stafi—z2. Otolaryngological out-patient clinic. 

Staffi—4. Otolaryngological seminar. 
Thursday 

Stafi—g. Otolaryngological operations. 

Stafi—o. Eye clinic. 


Staff—r1o. Otolaryngological out-patient clinic. 


Staff—2. Otolaryngological clinic, operations and dem- 
onstrations. 
Staffi—z2. Otolaryngological out-patient clinic. 
Friday 
Staff—g. Eye clinic, operations and demonstrations. 


Staff—1o. Otolaryngological out-patient clinic. 
Staff—2. Otolaryngological out-patient clinic. 
CHICAGO MEMORIAL HOSPITAL 


Monday 
RicHArD H. STREET and RicHarp W. 
Otolaryngological clinic. 
Tuesday 
HERMAN P. Davipson and GLENWay W. NETHERCUT—9. 
Eye clinic. 


WATKINS— 2. 


Wednesday 
ALFRED E, Lewy and Irvine I. MuskKat—z2. Otolaryngo- 
logical clinic. 


EVANSTON HOSPITAL 


Tuesday 
Tuomas C. GALLOWAY—9. Otolaryngological clinic. 
Thursday 
Howarp C. BALLENGER—9g. Otolaryngological clinic. 
Friday 


Gait R. SopEr—z2. Lesions of the fundus oculi, lantern 
slide demonstration. 
WASHINGTON BOULEVARD HOSPITAL 
Tuesday 
L. McBrmEe—z2. Nose and throat clinic. 
Wednesday 
Vircit Westcott—z. Eye clinic. 





SURGERY, GYNECOLOGY AND OBSTETRICS 


ILLINOIS EYE AND EAR INFIRMARY 


Tuesday 
Dwicut C. Orcutt—g. Use of flap in cataract work; 
superior rectus tension suture; plastic. 
LeRoy THompson—g. Industrial ophthalmology. 
Cart H. CuristopH—i1o. Bronchoscopy; cesophagoscopy. 
M. A. Gitatt—1. Radical mastoid and radical frontal 
operations. 
E. R. CrosstEy—2. Intra- and extra-ocular surgery. 
Oscar CLEFF—3. Radical mastoid operation. 


Wednesday 
M. LEBENSOHN—g. Detachment of retina; cataracts; 
trephine. } 
Staff—r1o. Dry clinic. 
Utysses J. Grrw—1. Radical mastoid and radical antrum 
operations. 
MICHAEL GOLDENBURG—2. Iridotasis operation for glau- 
coma; cataracts; controlled tenotomy. 
Joun A. CAvANAUGH—3. Radical mastoid operation. 


Thursday 
HERBERT WALKER—g. Detachment of retina, Larson 
operation. 
C. F. YERGER—10. Radical sinus and radical mastoid 
operations. 
A. LEwy—1. Radical frontal operation. 
E. K. FinpLtay—z2. Intra- and extra-ocular surgery. 
W. A. Gross—3. Tonsils, diathermy. 


MOUNT SINAI HOSPITAL 


Monday 
JosepH C. Beck, ALFRED Lewy, Noan SCHOOLMAN, 
Jacos Lirscnutz, S. M. Morwitz and associates—2. 
Ear, nose and throat operations. 


Friday 
JosepH C. BEcK, ALFRED Lewy, JAcos LirscHutz, NOAH 
ScHOOLMAN, S. M. Morwitz and associates—g. Ear, 
nose and throat operations. 
James E. LEBENSOHN—g. Operations for cataract and 
squint. 





Daily, 9 and 2 


James E. LEBENSOHN. Eye changes in hypertensive states. 
ALFRED Lewy and S. M. Morwitz. Otogenic sepsis. 


WEST SUBURBAN HOSPITAL 


Monday 
Rosert H. Goop—z2. Surgery of the nose, motion picture 
demonstration. 
Tuesday 


Joun J. THEOBALD—2. Mastoid surgery. 


Wednesday 
GEORGIANA THEOBALD—2. Eye pathological exhibit. 


ILLINOIS MASONIC HOSPITAL 


Tuesday 
M. H. CotttE—10. Some advances in mastoid work. 
B. M. Wottn—10. Tonsil surgery in the poor risk cases. 
H. E. TAyLor—t1o. Conservative surgery of the nose. 


EVANGELICAL HOSPITAL 
G. Henry Munpt. Technique and interpretation of hear- 
ing tests and technique and interpretation of tests 
of the static labyrinth. 

















PRELIMINARY PROGRAM FOR THE 


PRESBYTERIAN HOSPITAL AND RUSH 
MEDICAL COLLEGE 


Monday 


D. B. HaypEN—2. Complications of otitis media without 
rupture of the tympanic membrane. 

E. W. Hacens—2. Unusual laryngeal and bronchial case. 

GEORGE E. SHAMBAUGH, JR. and E. W. HAGENS—2. Oper- 
ations on the tear sac for dacrocystitis. 

Max Jacosson—3. Neurological aspects. 


Tuesday 
ROBERT VON DER HEyYpT—3. Slit lamp diagnostic clinic. 
Wednesday 
VERNON LEECH—3. Glaucoma. 
Thursday 


BeRTHA KLEIN—Io0. Histopathology of fundus. 

T. W. Lewis—z. Discussion of some difficult problems in 
the operation for correction of the nasal septum. 

L. T. Curry—2. Demonstration of skiagraphs of the 
sinuses and mastoids. 

R. W. WatKins—2. Nasal findings in allergic cases. 

W. J. JonKER—2. Diathermy and its application to the 
treatment of nose and throat conditions, 

Friday 

W. F. Moncrerrr—t1o. External diseases of the eye and 
iridocyclitis. 

ELIAS SELINGER—3. Fundus. 


MICHAEL REESE HOSPITAL 
Monday 
H. S. GRADLE—2:30. Eye surgery. 


Tuesday 
S. J. PEARLMAN—g. Bronchoscopic clinic. 
M. L. Fotx—2. Eye surgery. 
Wednesday 


SAMUEL SALINGER—g. Nasal fractures; plastic of the 
nose. 

M.L. Fotx—z. Eye clinic. 

H. S. GRADLE—2:30. Surgical eye clinic. 

ROBERT VON DER HEypT—3. Slit-lamp demonstration. 


Thursday 


CasPER EpsteIn—g. Cleft palate and harelip. 
S. J. MEvYER—2. Eye clinic. 


WOMEN AND CHILDREN’S HOSPITAL 


Tuesday 
AuicE K. Hatt—tro. Nose and throat clinic. 


Wednesday 
FRANCES HAINnES—t1o. Nose and throat clinic. 
ST. ANNE’S HOSPITAL 
Tuesday 
B. T. Gorpon—g. Nose and throat clinic. 
Wednesday 
W. K. Gray—g. Eye and ear clinic. 
AUGUSTANA HOSPITAL 


Wednesday 
ALFRED MurraAy—2. Eye, ear, nose and throat clinic. 
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ALBERT MERRITT BILLINGS HOSPITAL 


Tuesday 
E. V. L. BRown—g. Eye clinic. 
J. R. Linpsay—to:30. Ear, nose and throat clinic. 
Dewey Katz—z2. Eye clinic. 


Wednesday 
Louis BoTHMAN—g. Eye clinic. 
T. E. WALSH—10:30. Ear, nose and throat clinic. 
Joun StoucH—z. Eye clinic. 
J. R. Linpsay and G. H. Scotr—z. Ear, nose and throat 
operations. 
Thursday 
P. C. KRoNFELD—g. Eye clinic. 
G. H. Scott and H. B. PERLMAN—10:30. Ear, nose and 
throat clinic. 
Dewey Katz—z. Eye clinic. 


Friday 
DewEY Katz—g. Eye clinic. 
J. R. Linpsay and T. E. WatsH—1o:30. 
throat clinic. 
P. C. KRONFELD—2. Eye clinic, 
T. E. WatsH and H. B. PERLMAN—2. 
throat operations. 


Ear, nose and 


Ear, nose and 


COLUMBUS HOSPITAL 
_ M onday 
MICHAEL GOLDENBURG—2. Emergency surgery of the eye. 


Wednesday 
G. B. LaMBRAKIS—g. Indications for operative treatment 
in acute mastoiditis. 
S. ScIARETTA—g. Otolaryngological clinic. 
MICHAEL GOLDENBURG—2. Eye surgery. 
Friday 
MICHAEL GOLDENBURG—2. Eye surgery. 


OAK PARK HOSPITAL 


Tuesday 
Howarp RrorpAN—g. Demonstration of new  naso- 
pharyngoscope on the cadaver and living. 
Thursday 
Howarp RiorpAN—g. Treatment of maxillary sinusitis 
with the cold quartz lamp; new method of treatment 
of maxillary polypi by diathermy. 
Friday 
GEORGIANA THEOBALD—y. Demonstration of eye tumors; 
ophthalmic surgery. 


SOUTH SHORE HOSPITAL 


Monday 
Joun W. STANTON—2. Mastoiditis and its complications. 


Thursday 
Joun W. Stanton—11. Otolaryngological surgery. 


JACKSON PARK HOSPITAL 


Tuesday 


H. E. L. Trmm—1. Timm’s modification of Sluder ton- 


sillectomy. 





JOHN B. MURPHY HOSPITAL 

Monday 

E. F. GARRAGHAN—2. Eye operations. 
Tuesday 

L. H. Wor and Paut Wotr—1o. Mastoid surgery. 
Friday 

GEORGE W. MAHONEY—g. Cataracts. 

AMERICAN HOSPITAL 

Tuesday 


Harry L. PoLtock aNnp ASSOCIATES—2. 
throat clinic. 


Ear, nose and 
W ednesday 
Oscar KraFt—2. Ophthalmological clinic. 
GRANT HOSPITAL 
Wednesday 
S. H. Sopororr—g. Ear, nose and throat clinic. 
GEORGE F. SUKER—9g. Eye clinic. 
GEORGE DENNIS—g. Eye, ear, nose and throat clinic. 
ST. MARY OF NAZARETH HOSPITAL 
Tuesday 
J. J. K1tLEEN—9. Ear, nose and throat clinic. 
Thursday 
J. J. K1tLEEN—o. Ear, nose and throat clinic. 


RAVENSWOOD HOSPITAL 


Wednesday 
A. N. Murray—10:30. Malignancies of the eye. 





SURGERY, GYNECOLOGY AND OBSTETRICS 


PASSAVANT MEMORIAL HOSPITAL 


Friday 
J. GorDON WILson, JoHN DELPH, CARL BOOKWALTER and 
ELLISON Ross—g. Ear, nose and throat clinic. 
SANFORD GIFFORD, WILLIAM MANN, JR. and Ratpa Davis 
—11. Ophthalmology. 


CHILDREN’S MEMORIAL HOSPITAL 


Wednesday 
GrorGE S. LivincsTon and stafi—9. Otolaryngological 
clinic. 
RIcHARD C. GAMBLE 
clinic. 


and staff—2. Ophthalmological 
FRANCES E. WILLARD HOSPITAL 
Thursday 
Wrtarp D. Bropr—1o. Surgery of throat and nose. 
LITTLE COMPANY OF MARY HOSPITAL 
Wednesday 
H. T. NASH—10. Emergency surgery of the eye. 
SOUTH CHICAGO COMMUNITY HOSPITAL 


Tuesday 
GeEorRGE E. PARK—3. The center of ocular rotation in the 


horizontal plane. 
ST. BERNARD’S HOSPITAL 


Friday 
Putte O’Connor—2z. Surgery of the eye, dry clinic. 








